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Chapter I 


IKTRODUCTIOK : SCOPE AND METHOD 


The Problem 

Agriculture is the main production activity in 
rural India. This activity contributes about half of 
national income and engages about two-third of the 
population. The fortune of many industries also 
depends on the development of agriculture, as it also 
supplies raw materials for them and wage funds for 
meeting the demand requirements of the people in in- 
dustrial and urban India. In other words input-output 
nexus of agriculture is such that all the production 
sector activities depend on it. But the irony of the 
fact is that agriculture is still a low productivity 
sector. Thus the ejcistence of a wude gap between 
agricultural sector (being quite large and predominant) 
and the high productivity industrial sector (which is 
quite small in size) imposes a lot of constraints not 
only on overall development of the economy but also 
on the development of the rural area, ' ' 

Development of agriculture is essential for 
mitigating this gap and also for overcoming the in- 
built constraints on the development of the economy. 
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This becomes more urgent and essential in case of an 
agriculture dominated backv;ard region like Uttar 
Pradesh. Now the question is how to develop agricul- 
ture for making it a high productivity sector. In 
this context modernisation of agriculture is suggested. 
Hence proposed study makes an attempt to analyse the 
relationship between modernisation and growth in U.P. 
agricultureo 

Since inception of planning in rural India, 
planned efforts have been made to modernise agricul- 
ture. In this context three sets of policy programmes 
launched so far may be worth m.entioning : firstly, 
intensive agricultural development programmes; secondly, 
'the spurt of new t'echnulogy; and-fnirdTy intensive 
rural development programmes. The first two programmes 
construe a package of measures and schemes to introduce 
land-augmenting technological change in agriculture. 
The objective of this change is to raise yield and 
employment potentials of agriculture for accelerating 
the rate of growth in production and income. The third 
one includes number of measures to develop rural areas 
based on cluster approach or growth centre theory or 
multi-level planning system. Among them the programmes 



to diversify agriculture and its allied activities are 
worth-noting. This is the third stage of modernisation 
through which Indian agriculture is assumed to be 
passing. The success of this stage depends on the 
extent to which the first tv.o programmes have brought 
about a change in the technical form of production and 
in the structure of production relations in Indian 
agriculture. " 

The Indian experience of modernising agriculture 
brings the following situations into notice. Firstly, 
there are areas or regions v;here the technical form 
of production has, by and large, changed into a new one 
and a class of progressive peasants have correspondingly 
emerged. Secondly, the changes in the technic.^l form 
of production and production relations have been 
partial. Thirdly, there has been negligible change in 
the technical form of production and production rela- 
tions, more or less, continue to be the same as they 
x-zere previously. That is why agricultural development 
varies from one region to another and from one area to 
another within a given region. The inter-regional and 
intra-regional variations in agricultural development, 
as a consequence of their corresponding variations in 



the process and form of modernisation/ may be on 
account of various reasons such as lack of productive 
investment in agriculture- whether public or private, 
lack of minimum techno -economic infrastructure and 
the lack of technical dynamism, inventiveness and 
enterpreneurship. 

When we analyse the modernisation and growth of 
agriculture in the context of Qttar Pradesh, a similar 
picture emerges as was found in the case of the 
country as a whole. Thus we find considerable varia- 
tions between the different regions of the State with 
respect to the technical form of production and 
production relations itself. Its five regions namely, 
"western. Eastern, Central^ Bundelkhand and Hill region 
(though the proposed study, in order to delimit the 
area of investigation for a single researcher, includes 
only 'Western and Eastern regions of Uttar Pradesh) have 
a lot of variations among themselves and their agri- 
culture and the level of its development also varies 
from one region to another. 

If the extent of irrigated area, intensity of 
cropping, area under HYV, consumption of fertiliser 
per hectare and mechanisation are taken together to 
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show the magnitude of modernisation in agriculture, 
it may be mentioned that the western region has 
significantly undergone the process. The region 
bearing in the high gro\vth-group indicates that not 
only the technical form of production has changed but 
a class of progressive peasants has also emerged in 
the Vfestern region. 

The Eastern region presents more or less the same 
level ot modernisation as the -.Western region does in 
respect or area under HYV, and consumption of fertili- 
ser per hectare (with slight difference) , But 
Eastern region, having 2 per cent grovh:h rate and 
lower level of yields per hectare indicates that the 
inuroduction of new technology is not accompanied by 
corresponding changes in the structure of production 
relations in agriculture. .As a result, the process of 
modernisation is partial an-d its effects in agriculture 
are not the same as they are in the western region. 

The process of growth and modernisation in agri- 
culture is supposed to accompany occupational diversi- 
fication in a developing agricultural economy. There 
have been some significant changes in occupational 
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distribution of work force in Western region wherein 
moderni s3tion hss been successful. In other words, 
the area v/here the technical form of production has 
significantly changed with the emergence of progressive 
peasants, has experienced some revealing changes in 
the occupational distribution of work force. 

Obiectives of the Study ~ 

The major focus of the encruiry is three-fold. 

One of dimensions of the enquiry is to examine the 
process of modernisation and growth in the context of 
U.P. agriculture. 

The second objective of the study is to single 
out factors responsible for inter-regional and intra- 
regional variations in agricultural gro\d;h as a 
consequence of their corresponding variations in the 
process and form of modernisation. 

The third dimension of the study in to e>camine 
as to how the process of modernisation involves diver- 
sification of agriculture and its allied activities. 



Hypothesis 


The present study proposes to exarnine two— fold 
hypothesis as given below ; 

a) modernisation leads to agricultural grov/th. 
Ii- removes the agricultural backwardness and so agra 
rianism which stands as a stumbling block on the way 
to the process of grovk:h. 

b) The process of modernisation and growth in 
agriculture involves occupational diversification in 
a developing agricultural economy. 

Related Issues 

If technology is high in different regions or 
different areas of a given region, the productivity 
may not be essentially in the same order. Because 
j-or this the process of modernisation must accompany 
the transformation of agrarian production relations 
into a new one wherein peasants are more responsive 
and adaptive to changes in the technical form of 
production in agriculture. 
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If the extent of irrigated area, intensity of 
cropping, area under HYV, consumption of fertiliser 
per hectare and mechanisation are taken together to 
show the magnitude of modernisation in agriculture, 
it m.ay be mentioned that the Western region bearing 
in the high grov/th region has significantly undergone 
the process. The region bearing in high gro’wth group 
indicates that not only the technical form of produc- 
tion has changed into a nexv one but a class of pro- 
gressive peasants have also emerged. Though the 
Eastern region presents, more or less, the same degree 
of modernisation, the introduction of new technology 
is not accompanied by corresponding changes in the 
structure of production relations in agriculture. 


Scope and Method 


s) Locale of the Study ; '^The State of Uttar Pradesh 
has been divided into five economic regions by 
classifying all the contiguous districts on the basis 
of similarity in climatic conditions, agricultural 
conditions, population density and economic activities. 
These regions are : (i) Bundelkhand region consisting 


,.fs . 
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of 5 districts; (ii) Central region consisting of 8 
districts; (iii) Hill region consisting of 8 districts; 

(iv) Eastern region consisting of 15 districts; and 

(v) 'western region consisting of 18 districts,^ As 
stated earlier, the study is limited to Eastern and 
western regions (alongvd.th Gora3asar and Muzaffar Nagar 
districts representing Eastern and Western regions 
respectively) of the State of Uttar 'Pradesh. It is 

in the order at this stage to highlight few major and 
salient features of these regions. 

The Eastern region is bounded by Nepal in the 
North, by Bihar in the East, by Madhya Pradesh in the 
South and Central region of U.P. State in the West. 
Eastern U.P. consists of the districts of Gorakhpur 
Varanasi and Faizabad divisions (excluding Barabanki) 
and Allahabad district of Allahabad division. This 
area is v/ell known for its backwardness, high density 
of population, low level of per capita income and 
heavy pressure on land. Industrial development is 
virtually non-existent except for some sugar mills in 
North-Eastern region and some industries recently in- 
stalled in Varanasi, Mirzapur and Allahabad districts. 



The Census of India^ 1961 classified all the dis- 
tricts of India as to their level of development taking 
into account 35 socio-economic indicators. All 
districts of Eastern U.P. barring districts of Varanasi, 

Mirz^pur and Allahabad stood on the lowest rank of this 

2 

classification. Dasgupta attempted to refine this 
analysis by taking into account„.only 24 indicators 
using the techniques of principal component and discri- 
minant analysis. He, too, arrived at similar conclusions. 

The main contributory factors for the backwardness 
of Eastern region appear to have been high population 
density, heavy pressure on land because of the obsence 
of industries, low per capita income, neglect of the 
region in allocation of development funds both by State 
and Central governments, and lack of irrigation facili- 
ties resulting in low agricultural productivity. 


^Census of India, 1961, Part lA(i) , Level of 
Regional Development in India. 

2 

Dasgupta, Biplab, Socio-Economic Classification 
of Districts, A Statistical Approach; Economic and 
Political Weekly , August 14, 1971. 
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The density of population in Eastern U.P, accor- 
ding to 1981 Census was 485 per square km. as against t 

the figure of 377 for the entire State. As against 
this, the density of population in Gorakhpur district 
stood at 605 per square km. 

This resulted in heavy pressure on land, because 
89.34 per cent of the population of Eastern U.P. was 
rural against the figure of 82.06 per cent of the State, 

The per capita net area sown in Eastern U.P. was 0ol4 
hectare as against 0.16 hectare for U.P. Similarly 
per capita income for Eastern U.P. based on 1981 Census 
was Rs.611 (at current prices) against Rs.794 for the 
State. All this clearly speaks of the levels of back- 
wardness and Doverty prevailing in the Eastern region. 

Since the districts of the region falls v.dthin the 
Gangetic plains they have very fertile land. The 
average rainfall is quite adequate (40" pa" year) and 
there is sufficient ground v/ater and abundance of 
labour. But this area has always been excluded from 
development efforts and resource allocations firstly 
because of political reasons and secondly due to the 
prevalent belief that its people are unresponsive and 
backward. It was one of the neglected areas even 
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in the western region of the State. A major develop- 
ment was the construction of network of canal system 
which reduced the element of risk in agriculture and 
enabled the farmers to experiment v/ith new techniques 
and crops. Easrern U.P. 's farmers v/ith their high 
density of population resulting in high pressure on 
land and complete dependence on natural forces for 
agriculture^ were not in position to take risks or 
experiment in ways^ that if they failed, could threaten 
tneir very existence. In Eastern U.P. agriculture 
was a very low paying activity and received a very 
low priority in both privare and public investment 
allocations. Holdings v;ere small and scattered and 
_P-2^sva^ling tec^hnology made large scale investments in 
agriculture both risky and uneconomic. This resulted 

in capital starvation of the region which further 
-1 

aepressed returns for agriculture. 

and 

The introduction of high yielding/ fertiliser res- 
ponsive varieties alongwith high foodgrain prices 
raised the hopes of making agriculture profitable even 


Singh Shrinath; Modernisation of Agriculture : A 
Case Study in Eastern U.P,, Heritaae Publishers, Mew 
Delhi, 1976. 
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on small farms in Eastern U.P. The droughts of 1965-66 
and 1966-67 also brought about radical changes in 
government policy as vrell. The rules for provision of 
credit and supply of electricity for agricultural 
purposes (particularly irrigation) were liberalised. 

This resulted in large investments in agriculture by 
large and medium size farmers in developing their own 
irrigation sources. Once the process started, other 
cultivators observed the economic benefits, that accrued 
to the early innovators, followed the suit. 

With the availability of irrigation facilities, 
the demand for other inputs such as chemical fertili- 
sers, plant protection measures and improved implements 
increased and as a result productivity rose. 

The consolidation of holdings in the sixties brought 
about a complete change in farmers' thinking and they 
began to contemplate in terms of irrigation investment. 

At the same time, foodgrain prices underwent a sharp 
rise. The State government, owing to drought in 1965-66 
and 1966-67, came in with liberal loan policies and 
provided electric connections, on priority basis, to 
farmers who installed irrigation facilities on liberal 



loan terms. New high yielding varieties of seeds were, 
simultaneously, introduced which, alongwith fertilisers 
and assured v/ater supply, raised farm yields in many 
folds. There was now a change in the cropping pattern 
and in the use of other inputs on the irrigated farms. 
The cropping intensity owing to the above mentioned 
developments, increased considerably. 

The Vfestern region of Uttar Pradesh State is 
bounded by Hill region in the North, by Bundelkhand and 
a part of Central region in the East and State of 
Haryana, Rajasthan, Madhya Pradesh and Delhi in the 
West. The area of this region is 0.82 lakh square ]-cms. 
which accounts about 28 per cent of the total area of 
the State, The density of population is 479 per square 
kilometre as against 377 for the entire State. As 
compared to this the density of population in Muzaffar- 
nagar district is 545. According to. 1981 Census about 
69.16 per cent of the total main workers were found to 
be engaged in agriculture as against State average of. 
74.55 per cent. About 81.84 per cent of total holdings 
are small and marginal holdings. As per 1981 Census 



the per capita net cropped area (for rural population) 
in this region v/as 0.20 hectares as against 0.'15 and 
0.19 hectares for the Eastern region and the entire 
State. The Gross value of agricultural production per 
hectare at current prices during the year 1980-81 was 
Rs.5753 as against Rs.4274 in the Eastern region and 
Rs.4619 in the State as a whole. Similarly the per 
capita value of agricultural production at current 
prices was also higher in Vtestern region being Rs.ll67 
in comparison with Rs.648 in the Eastern region and 
Rs.878 in the State as a whole. It implies that the 
value of agricultural production per hectare and per 
capita in the Vues tern region were higher than the 
corresponding figures for the State as a whole. One 
can say without least reservation, keeping in mind the 
above facts, that the Western region has been more 
productive than the rest part of the State. 

The productivity of foodgrains per unit of area 
in this region is also higher than the State as a whole. 
The main factor which accounts for the higher produc- 
tivity is ample supply of irrigation water because 
region is well equipped with a network of canals which 
is the major source of irrigation. The gross irrigated 
area is 61.69 per cent to total cropped area in the 



16 


tvestern region as compared with 40,36 per cent in the 
Eastern region and 46.27 per cent in the State as a 
v7hole. 

The development of Industrial sector is impressive 
in whole of the region. The value of industrial produc- 
tion per capita at current prices vrarks out to be 
Ra. 11788 in this region as against P.s. 13361 in Eastern' 
region and Hs.ii57l in the State of U.?. 

The h'cstern region is highly developed as comoared 
to other regions ol tne State in terms of industry and 
agriculture, ws staged earlier it is because of auite 
long experience of public interest in the field of 
agricultural development since the colonial days. A 
major development v/as the construction of a network of 
uanal Systems v^hich reduced the element of risk in 
agriculture and gave farmers incentives to experiment 
v/ith new techniques and crops. Even after independence, 
the Western region was given priority in all develop- 
ment programmes v/ith a belief that the people in other 
regions and areas of the State are conservative and 
unresponsive to change. I.ater on, during 1960 's there 
v/as some change in government attitude and some concrete 
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efforts were mate to provide infrastructure for the 

d 

development of agriculoore in the Eastern region^ The 
grovj’th rate of area and production under foodgrains 
during 1951-52 to 19S0-31 has been higher in Eastern 
region than in VJestem region. It is because of the 
fact that the badewarensss of Eastern region e:>dnibited 
better chances of increase of production per hectare 
than Ivescem region vine re the leo'el of production per 
hectare has already attained the sauuration level 
under e::i sting technological conditions of production. 


A brief but 'comparative picture of development in 
East and Uest U, P, presents a case of comparison 
betv,-een developing and. ■ cevelope-d regrons in -the State, 
And this comparati-ve scene of developing and developed 
regions malce the theme of the present study interesting 
for investigation, 

■/b) Methodology ; ''The study has been condu.ctod at macro 
as v/ell as micro level. At macro level, m.ost of the 


^Ibid, p.l2. 
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data have been collected from secondary sources like 
official records and other published materials. 

Detailed interviews have also been conducted with 
government officials^ public representatives and other 
informants to supplement the datao At micro level/ 
the village and farm level data available with the 
Institute have been utilised to demonstrate the existing 
production relations in agriculture in Muzaf f arnagar 
and Gorakhpur districts of Western and Eastern regions 
respectively. 

Major Concepts Used 

-■■'Modernisation, occupational diversification and 
production relations are such three concepts used, at 
length in our study, which need to be defined at thiS' 
stage. 

Modernisation of Agriculture 

In keeping view of the various interpretations 
and conceptions of modernisation and literature available 
on the subject we can suggest that agricultural moderni- 
sation in developing countries is also related to social 
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modernisation i.e, agrarian reforms. First of all, 
a new social structure that makes the producers interes- 
ted in economic growth and which is able to absorb 
technical innovations m.ust be formed. The technical 
innovations have to be oriented toward higher yield and 
by no means towards a sharp diminishing of man oov/er 
use. 


As a concept, modernisation of agriculture implies 
here two things ; (a) technological transformation of 
agriculture, and (b) evolution of a new class of peasants, 
called as progressive peasants or farmers. In other 
words, modernisation of agriculture aims at changing 
the tradition-bound technical form of production into 
modern technical form, and also aims at making the 
peasants responsive and adaptive to new changes in the 
technical form of production in agriculture. 

Production Relations 

Production relations can be defined in terms of 
social relations among people evolving irrespective of 
their will and consciousness in the process of the 
production, distribution, exchange and consumption of 
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material wealth. They are the social form of produc- 
tion through which people appropriate the objects of 
nature. The production relations in their unity with 
the productive forces, farm a historically defined 
mode of production. The totality of the production 
relations constitutes the economic structure of the 
society which provides a base for a legal and political 
s uper structure. 

In the social production of their existence, men in- 
evitably enter into definite relations, which are in- 
dependent of their will, namely relations of production 
appropriate to a given stage in the development of 
their material forces of production. The totality of 
these relations of production constitutes the economic 
structure of society, the real foundation on which 
arises a legal and political superstructure and to which 

5 

correspond definite forms of social consciousness. 

Chapter Scheme 

The presentation of analysis and findings of the 
present study are arranged in six chapters as given 


5 

Marx, K, A Contribution to the Critique of Political 
Economy , Progress Publishers (Moscow), 1977, 
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below. After dealing with formulation of the problem, 
scope and method of the study in the present chapter, 
we have discussed the magnitude of modernisation in 
agriculture in the second chapter. In the third chapter 
we have examined the trends in compound rates of grovrt:h 
in area, production and yield under certain crops. 
Chapter four attempts to analyse the relationship 
between modernisation growth and occupational diversifi- 
cation. Chapter five have been devoted to highlight 
the prevailing production relations in U.P. agriculture. 
Finally, the main findings of the study have been 
summarised to arrive at broad conclusions and suggestions 
regarding the problem of regional variations in agricul- 
tural de'velopirfent in the State of Uttar Pradesh, 



CHAPTER II 


Modernisation in Up P« Agricultur e 


Concept of Modernisation 

Modernisation has been a prominent theme of investi- 
gation and debate in the last three decadeso A wide 
variety of academic disciplines have joined together to 
resolve many delemmas of modernisation. Significant 
historical, econcanic and psychological, political and 
sociological perspectives have emerged on the subject. In 
fact, this is one of the areas of social science enquiry 
in which powerful inter-disciplinary thrust has been made. 
Some of the major achievements' of this scholarly enHeavour 
are identification of the broad features of traditional and 
modem societies, preparation of a set of indicators of 
modernisation, historical analysis of forces and factors 
leading to modernisation of different societies,^ critical 
and often perceptive comment on the causes of its break- 
down and a multi-disciplinary effort to determine its 
pre-requisites. Some attention has been given to develop- 
ing management guidelines to ensure rapid and, if possible, 
painless modernisation, but no conspicuous gains have been 
registered so far in this sphere. 




A look at the literature reveals two broad types 
of conceptions of modernisation which, far want of 
better terms, may be levelled bipolar and focalo Popular 
among the bipolar conceptions are those built on the 
dichotomy of tradition and modernity, underdevelopment 
and development; and pre-industrial and industrial societieso 
Unlike bipolar conceptions# focal referents tends to be 
Unitarian in their concern. The notable focal conception 
of modernisation are structural, technological and 
valuationalo 

Though useful for the limited purposes both conceptions 
of modernisation suffer from one shortcoming or the other 
and failed to command universal unanimity. However, taking 
a most balanced, rational and impartial approach it can be 
said with least reservation that rationality is the generic 
value of modernisation. If there is a common feature in 
the various definitions of modernisation, it is ejgslicit 
recognition of the centrality of rationality in the process 
of structural transformation along rational lines. In its 
elementary sense, rationality implies use of reason as a 
governing factor of individual action as well as of corporate 
activity. In scientific sense, rationality signifies a; 
coirmitment to the rule of evidence. In its applied sense. 
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rationality refers to the choice of means intrinsically 
best suited to the attainment of a given empirical end* 

The essence of the modernisation thus lies in a 
rational transformation of the social# economic and 
political order of a society* The rational transformation 
of the social order implies a movement in the direction of 
a rational scrutiny of traditional practices. The rational 
transformation of the economic order involves technological 
advancement. Finally, the rational transformation of the 
political order signifies continual diffusion of political ’ 
power to wider groups of the society and ultimately to the 
people in general, 

- _ Evidently a rationalistic conception of modernisation 

is not unitary but unifold. Unlike current definitions 
which tend to assume a unidicipl inary perspective with the 
result that they provide a partial view of modernisation, 
the present definition points to the significance of an 
inter-disciplinary perspective since it treats modernisation 
as an essentially multifaceted process* Defined in ration- 
alistic terms, the concept of modernisation can be rescued 
from its historical, ethnocentric and narrow idealogical 
confines and can be used as an independent analytical tool 
with the high level of generality. 



In the absence of an unanimously agreed upon set of 
rationally justified human values# an underdeveloped 
country is faced with three choices : firstly, to fall 
back upon the set of values readily available from its 
past; secondly, to borrow the modernisation ideals from 
an already modernised nation; and thirdly, to make a 
national choice in the quest of modernisation values® In 
so far as a nation charts out its own course of modernisa- 
tion, guided by the national consideration, it becomes a 
truly modernising nation, i. e®, country has to make a 
rational choice of its future goals and strategies® 

In keeping view of the various interpretations and 
conceptions of modernisation and literature available on 
the subject# we can suggest that agricultural modernisation 
in developing countries is also related to social modern- 
isation# i.e«# agrarian reforms® First of all# a new 
social stiructure that makes the producers interested in 
economic growth and which is able to absorb technical 
innovations must be formed® The technical innovations have 
to be oriented toward higher yield and by no means toward 
a sharp diminishing of man-power use. As a concept, 
modernisation of agriculture implies here two things i 



a) technological transformation of agriculture; and, b) 
evolution of a new class of peasants, called as progre- 
ssive peasants or farmers® In other words, modernisation 
of agriculture aims at changing the tradition-bound 
technical form of production in to modern technical form 
and also aims at making the peasants responsive and 
adaptive to new changes in the technical form of product- 
ion in agriculture* 

M odernisation in U® P* Agriculture 

Geo-politically, the present day Uttar Pradesh first 
came into existence as North western Provinces in 1835 
through a process of the integration and consolidation of 
different parts of the region under the foothills of the 
Himalayas which fell into the hands of the British rulers, 
then represented by the East India Company® Gradually the 
districts of Jhansi, Jalaun and Lalitpur of the Bundelkhand 
region were also acquired through annexation® Finally in 
1856, the Province of Oudh was also annexed® The Oudh 
continued to be separately administered by a Chief Commi- 
ssioner till 1877. Thereafter, the lieutenant governor of 
the North-western Provinces also functioned as the Chief 
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Coirmissioner of Oudh# laying the basis for eventual 
integration of the two Provinces into a single administ- 
rative unit in 1902# when the name United Provinces of 
Agra and Oudh was given to this region. The region was 
renamed as the state of Uttar Pradesh in January 1950# 
when under the new constitution# the State became a 
constituent State of the Republic of India, 

In the pre-independence period, the agrarian sector 
presented a general picture of deterioration or stagnation. 
The post— independence period shows a spurt and advance 
over the first and half decade and has thereafter been 
stagnating around that level of attainment in several key 
respects. 

The pre- independence period# i,e.# the period under 
British rule# constituted a span of more than one hundred 
years ending in 1947, Pandit Jawaharlal Nehru in his 
"Autobiography” made the following observation regarding 
the State of Agrarian Sector under the impact of British 
policies in that perioi^ 

"The old self-sufficient village economy had long 
since ceased to exist. Auxiliary cottage industries# 
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ancillary to agriculture, which had relieved somewhat 
the burden on the land, had died off, partly because of 
state policy, but largely because they could not compete 
with the rising machine industry. The burden on the land 
grew and the growth of Indian industry was too slow to 
make much difference to this. Ill-equipped and almost 
unawares, the overburdened village was thrown into the 
world market and was tossed about hither and thither. It 
could not ccampete on even terms. It was backward in its 
methods of production and its land system, resulting in a 
progressive fragmentation of holdings, made radical 
improvement impossible",^ 

The Zamindari Abolition Conmittee, in its report, also 
"obs-erved : ^‘In- spite-of the growing pressure upon land the 
net area sown has remained practically steady, while the 
total production has continuously diminished. Agriculture 
thus came to have an unbalanced position in national economy. 
It was overcrowded and undeveloped. Thanks to the British 
policy of retarding India's industrial development, agri- 
culture stagnated and deteriorated, its yield steadily 
declined, and a tremen(^us amount of labour came to be wasted 

over uneconomic holdings. Extensive areas of culturable 

2 

waste lay undeveloped". 


1 

Jawaharlal Nehru, Autobiography , The Bodley Head, 
London, p.l93, 

2 

Report of the United Provinces Zamindari Abolition 
Committee, Vol. I, Allahabad, 1948, p, 26. 
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It is evident from the various reports like Royal 
Commission on Agriculture ( 1928 ) 4 , Indian Industrial 
Commission (1916-18)# Famine Conmission and Observations 
made by the numerous writers and officials that the low- 
level of technology in India's agriculture was one of the 
major factors for its underdevelopment. The major inputs 
other than family labour were a paid of bullocks and a 
wooden plough, ' Agriculture was greatly dependent on the 
vagaries of nature# too much rain caused floods and soil 
erosion# while too little rain reduced production to an 
extreme, even in the irrigated areas availability of water 
fluctuated from year to year with rainfall. The farmers 
relied on the seeds from the previous harvest# used a 
certain amount of farm yard manure and gave little 
attention to important tasks like weeding. 

The government did not consider the development of 
agriculture its prime responsibility or concern. It is 
indicated by the fact that the first step towards the 
formation of an agricultural department was taken only 
in 1875 when Sir John Strachey# the lieutinent governor# 
obtained sanction to the creation of a tomporary appointment 
of Director of Agriculture and Commerce for five years 
which ultimately became permanent. The rising frequency 


Royal Commission on Agriculture in India# Report# 
Bombay# 1928# p, 24. 
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and severity of famines and structures and recommendations 
of the various famine coirmissions compelled to move in the 
direction of doing somethingo 

Irrigation projects and construction of Railways were 
adopted as the solution to aggravating agrarian crisis o But 
even these were mainly looked upon from the point of view 
of the augmentation of revenue. It must be singled out 
that during British times nearly all agricultural develop- 
ment in Up Pp took place in the western part of the State. 

A major development was. the construction of a network of 
canal systems which reduced the element of risk in agricul- 
ture and gave farmers incentives to experiment with new 
techniques and crops. Eastern Up P. farmers on the other 
hand with their high density of population resulting in 
heavy pressure on land and complete dependence on natural 
forces for agriculture^ were not in position to take risks 
or experiment in ways that if they failed# could threaten 
their very existenceo In Eastern U. P.. agriculture was 
a very low paying business and received a very low priority 
in both private and public investment allocations. Holdings 
were small and scattered and prevailing technology made 
large-scale investments in agriculture both risky and 



uneconomic. This led capital starvation which depressed 

4 

returns for agriculture still further© 

We may, thus, conclude that except for the Western 
region the entire plain area of United Provinces presented 
a picture of stagnation or decline in the agricultural 
sector in the pre- independence period and constituted the 
overall reality for the province as a whole. In fact, the 
basic cause of the steady and continued deterioration in 
the agrarian situation was the general approach policies 
persued by British rulers towards the problems of develop- 
ment in general and of the agricultural sector in particular© 
These policies were, essentially, one of the butressing the 
feudal agrarian relations in the rural sector with a view 
to having a social base in the, country-side among the class 
of landowners and retarding development so that the country 
could be retained by them as a colonial appendage of the 
British economy. The post- independence period was marked 
by a sharp break from Britisher's approach and policy 
towards agriculture© The government now considered land 
reforms and change in the agrarian relations, the initial 
step for ushering in a period of development. It also 
considered promotion and direct participation in the 
development of the economy in general, and, agrarian sector 


^Ibid P.12 
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in particular, its major responsibility, A series of 
measures# such as the abolition of intermediaries and 
ensuring of security of land tenure for the cultivator# 
introduction of Fanchayat Raj System, etc, were taken 
to recast the institutional framework in the agrarian 
sector. These were followed and accompanied by develop- 
ment programmes under the successive plans commencing 
with the First Five Year Plan launched in 1950—51, 

One of the earliest attempts to increase agricul- 
tural production through government action was made through 
the "Grow More Food" compaign, which initiated in 1943 

immediately after Bengal famine, was renewed for four years 
5 

in 1947 o The main objectives of the first phase of the 

conpaign were : (i) to encourage production of food crops 

in areas where cash-cropping was prevalent; (ii) to extend 
the area under cultivation; and, (iii) to increase the 
productivity of land through improved farming methods. The 
Foodgrains Policy Committee of 1947, headed by Purusottam 
Das Thakur Das, reviewed the progress made during 1943-47 
and then made a series of recommendations, particularly 
the development of minor irrigation facilities, production 
of manure and chanical fertilizers and distribution of 

5 

B,. M, Bhatia, Famines i-n India 1860-1965 i A Study 
of Some Aspects of the Economic History of India, .Delhi# 1967, 
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improved seedSo- The Committee also recommended a detailed 
survey of ground water resources for undertaking tubewell 
construction, and the setting up of an organization based 
on village panchayats and cooperatives for reclamation and 
development of land. The Committee stressed the need for 
the allocation of grants for non-ranunerative schemes and 
loans for minor irrigation and land improvement programmes. 
The Committee's main recommendation was to support the idea 
of conmunity development projects assisted by the United 
States Government. An enquiry Committee criticised the 
compaign on the ground that it “touched only a fringe of 
the population, viz., the larger holders who were induced 
by subsidies and other forms of assistance to take up 
improved agricultural methods'*®^ ^ 

The First Five Year Plan put emphasis on improving 
the land base used for crop production through major and 
minor irrigation projects on the one hand and land recla- 
mation and like on the other® A second major anphasis of 
the plan was on initiating "a process of transformation of 
the social and economic life of the villa ges“ through newly 


Government of India, Report of the Grow More, 
Food Enquiry Committee, op. cit® 



organized Conmunity Development Programmeo The first plan# 
however# did not particularly emphasise the importance of 
research for increasing food production although it made 
substantial provision for strengthening general facilities 
for agricultural research in the country. 

During the First and tiie early part of the Second ... 
Plan agricultural progress was reasonably good. However# 
the steep fall in crop production in the drought year 1957 
focused attention on the fact that the gains achieved were 
far from adequate. Largely as a consequence of the poor 
crop yields of 1957-58 which raised concern about the 
future# Government of India invited a team of agricultural 
experts# sponsored by Ford Foundation# to work in close 
cooperation with Indian ejqjerts in making a careful study 
of the agricultural situation and to make recommendations- 
for future action. The team visited India early in 1959 
and submitted its report entitled "India* s Pood Crisis and 
Steps to Meet It" published in the same year. The report 
indicated that unless food policy and progranmes were re- 
oriented# there' would be a substantial gap between the 
production and demand. The Government of India accepted 
in general the recommendations made in the "Food Crisis" 


report and invited the Second Ford Foundation Team to assist 
in planning the Intensive Agricultural District Programme 
which came to be popularly known as the "Package Progranme"® 
The team made their recommendations in a report entitled 
"Suggestions for Ten-Point Programme to Increase Food 
Production" published in November l959o Its recomnendations 
included giving top priority to Food production, price 
stabilization measures, consolidation and security of land 
tenure, provision of credit through cooperatives, a nine- 
fold increase in fertilizer consumption, and an intensive 
irrigation programmeo The most significant recommendation 
of the team was that efforts should be concentrated on 
popularising modem inputs and practices in the most 
productive area^~ where these were more likely to show 
resultso Subsequently, the suggestions except the one 
regarding price incentives were approved by the Government 
of India and the Intensive Agricultural District Programme 
moved from idea to implementation and action stage in 1960* 

The Intensive Agricultural District Programme (lAEP) was 
included in the Third Five Year Plan. The Plan states (p.lS?) 
"In persuance of this proposal, the intensive agricultural 
district programme has been taken up to begin with in one 
district in each state. The programme is intended to 



contribute both the rapid increase in agricultural produ- 
ction in selected areas and to suggest new innovations# and 
combinations of practices which may be of value elsewhere^o 
To make the lADP more effective, the Third Plan went on to 
say that i *'An attempt will be made to provide all the 
essential elements for increasing production to the extent 
needed « • » An effort will be made to provide credit on 
a scale sufficient to reach all farmers, including those 
previously considered uncredit vrorthy, and credit and 
marketing will be linked” • 

The lADP was set up to develop the whole farm community. 
It was intended that the lADP would work out a progranme that 
both speeded up agricultural-production and,_..at the same time# 
carried the programme to all farmers, small as well as large, 
tenants as well as owners of agricultural lands. It would 
combine all efforts into one programme for general economic 
development of the area in which it operated. 

The establishment of the lADP was thus a new dimension 
in the direction of modernising Indian agriculture. It was 
not set up as a completely new or separate project or 
programme but was built into the existing conmunity develop- 
ment structure and organisation. The lADP was grafted on 
the existing programmes. 
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In 1959, seven States were asked to select one 
district each for the launching of the programme. These 
were Andhra Pradesh, Bihar, Madhya Pradesh, Madras, 

Punjab, Uttar Pradesh and Rajasthan© It was agreed that 
only those districts would be selected for the implement- 
ation of the lADP which possessed an assured supply of 
water, a developed rural institutions like cooperatives 
and Panchayats, and which were least exposed to natural 
disasters© By 1967-68 another twelve districts were added 
to the list© 

This novel, expensive experiment, concentrated as 
it was on a small area, made virtually no dent on India's 
agricultural economy as a whole.-- The main criticism of — 
the programme was that the national, state and district 
lADP coordinating committees and policy makers were more 
concerned with administrative "house keeping" functions, 
than with fundamental institutional and technical changes, 
more than three quarters of the allocated money went to 
expand the rural bureaucracy, and only a quarter was spent 

7 

on productive activities* 


7 

Dorris D* Brown, Agricultural Development in India's 
Districts, Harvar<i 1971; D© K© Desai, An Analysis of lADP 
Results, Occasional Paper, Indian Institute of Management, 
Ahmedabad, 1969© 
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The agreement with the Ford Foundation lasted ten 
years, until 1970* Of these, the first seven years were 
among the worst in terms of food output in the contemporary 
history of India because of severe droughts# The product- 
ion figure in 1966-67, at the end of Third Five Year Plan, 
was a meagre 72 million tons, compared with the 100 million 
tons planned target, and the 110 million tons recoirenended 
by the 1959 Ford Foundation Mission, 

New Strategy - Green Revolution 

The food situation on the eve of the Green Revolution, 
ioCo, introduction of the new high yielding varieties (HYV) in 
the mid- sixties, was, to say the least, alarming. From the 
point of view of the Goverrment there was a need to increase 
domestic food production at a fast rate, by way of much 
higher productivity of land, but without upsetting the 
existing agrarian structure. In 1965 a ‘new strategy' for 
agriculture for the Fourth Five Year Plan was formulated 
with the following objectives. 

a) To apply scientific techniques and knowledge of 
agricultural production at all stages, particularly in the 
fields. 



39 


b) To select a few areas with assured rainfall and 
irrigation for concentrated application of package of 
inputs based on improved varieties of seeds responsive 

to heavy doses of fertilizers# and on other modem inputs® 

c) To achieve higher production of subsidiary foods 
both through intensive production programmes and overall 
development. 

The new strategy was# at the time of its formulation# 
independent of the new high yielding varieties of seeds. 

In fact the draft outline of the Fourth Five Year Plan did 
not mention the high yielding varieties specifically® The 
solution to India's food problem was found in a selective 
policy _ of choosing^ the, areas which were more responsive to 
modern inputs for special attention. 

During 1963-64, a limited quantity of the new high 
yielding wheat seeds were in^jorted for experimentation. 
Extensive trials in 1964-65 and 1965—66 proved their 
adoptability to Indian conditions. At the same time the 
International Rice Research Institute supplied high yielding 
paddy to India. These# alongwith the high yielding hybrid 
varieties of maize# millet and sorghum# which had been 
developed in India itself were introduced effectively from 


1966-67 • Arrangements were now made for : (i) production 

of certified seeds through national seed corporation# 
state and farmers and network of registered growers; (ii) 
supplying seeds treated with insecticides to the cultivators, 
and# (iii) timely supply of seeds to cultivators. 

The major feature ,of the new strategy is its 'package* 
approach. New HYV seeds# fertilizers# pesticides# controlled 
water supply# and mechanical equipment from seed drills to 
tractors and threshers# all these agricultural inputs together 
form a package. Another major feature of this new strategy 
is the emphasis it places on the organisational and insti- 
tutional arrang^ents for the production# import and 
distribution of the entire package__of _i9PUtso ^ ifader tte 
new strategy local production of fertilizer has been stepped 
up# arrangements have been made for the multiplication of 
seeds and extension of irrigation facilities# while a large 
amount of foreign exchange has been allocated for importing 
some of the inputs. The credit facilities have been 
expanded through cooperatives# Government departments# land 
mortgage banks and commercial banks. 

The technology associated with the high yielding 
varieties# which is popularly known as "Green Revolution"# 


is not merely a package of inputs# it also incorporates 
a package of new agricultural practices® The new technology 
follows a new crop calender# given the shorter maturing 
period of the HYV seeds# the possibilities of multiple 
cropping# and the associated changes in cropping pattern 
and crop rotation. 

Having traced the historical background of agricul- 
tural modernisation in U. P*# we shall# now# look into the 
magnitude of the same with the following indicators choosen 
for the purpose : (i) cropping pattern; (ii) cropping 

intensity; (iii) irrigation; (iv) area under HYV; (v) 
fertilizer consumption; and# (vi) agricultural machinery 
and impliments. 

Cropping Pattern 

Since mid-sixties# the production conditions and the 
cropping patteims have changed a great deal due to the 
introduction of the new agricultural technology in U, P. 

In better irrigated regions such as the Western region 
the cropping patterns have changed pronouncedly than 
elsewhere in the State. 



Tables 2«1# 2,2, 2o3, 2®4 and 2o5 give a bird eye 
view of the cropping patterns persued by state as a whole 
and districts Muzaffamagar and Gorakhpur with their 
respective regions (i. e« Western and Eastern regions) since 
1951-52© The tables clearly show that the picture of the 
mid- seventies is vastly different from the one that obtained 
during the mid-fifties© The lucrativeness of a crop is a 
function both of its yield and relative price level. In a 
situation where the yield levels for different crops have 
experienced varying degrees of upward shift, even slightly ■ 
lower relative prices have made the high yielding crops 
much more lucrative. Thanks to the spectacular improvement 
in their yield levels, and the incentive of stable prices 
through the- state policy of price support and procurement, 
wheat and rice have energed as the most important crops of 
the state covering over 53 per cent of the gross cropped 
area in 1980—81 while these accounted only a little over 
34 per cent in 1951—52© On the other hand crops such as 
gram, barley, jowar, bajra and pulses have become less 
important in terms of area under cultivation. 

The area under sugarcane cultivation fluctuated over 
the period but maintained its share well over 5 per cent 
of gross cropped area while the growth in area under oil 



43 


seeds has been steady. A disquiting feature is that 
percentage of area under pulses to gross cropped area has 
sharply declined from 21o27 per cent in 1951-52 to 11.6 4 
per cent in 1980— 81. It may, however, be singled out that 
most of the decline in the share of area under pulses 
cultivation to total cropped area took place during post- 
green revolution period. 

Cropping pattern in the Western and Eastern regions 
is more or less the same as observed at the State level. 
There is a marked difference between two regions with 
respect to area under maize and sugarcane. Area under 
these crops as a percentage to gross cropped area increased 
considerably in Western- region while Eastern region could 
not match the performance. 

It is a noticeable factor that the area under gram, 
ba 23 ey and pulses in Rabi Crop and jowar, bajra in Kharif 
season has declined considerably at State- region and 
district levels. The very reason of such a decline had 
been that on account of introduction of high yielding 
varieties of wheat and paddy the majority of farmers had 
switched on more to the growing of these crops. Virtually 
since midr-sixties the farmers had shown a tendency of 
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concentrating on growing specific crops rather than 
adopting multiple cropping systemo This is clearly a 
progressive attitude towards the new technological deve- 
lopment in the last decade and also the commercialisation 
trend of farming businesso 

Area under sugarcane at the district level deserves 
the special attentiono Sugarcane is next in importance 
to wheat in terms of area under cultivation which is about 
31 per cent to gross cropped area in Muzaf farnagar while 
it covers only 2*76 per cent in Gorakhpuro 

I ntensity of Cropping 

As regards cropping intensity which is an indicator 
of intensiveness of the land use table 2,6 reveals that it 
was 121».23 per cent in the year 1951—52 and it increased 
upto 142*69 per cent till 1980-81 in the State as a whole* 
The Western and Eastern regions along with the districts 
of Muzaf farnagar and Gorakhpur shows the same trend of 
increase in cropping intensity during the period 1951-52 
to 1980-81, though in terms of percentage Eastern region 
started with higher cropping intensity (127*60 per cent) 
as canpared to western region (121*20 per cent) it 
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could not maintain the lead and lagged behindo The same 
holds true if we look at cropping intensity of Mu2affai>- 
nagar and Gorakhpur where both the districts started on 
nearly equal terms (128.73 per cent and 126.20 per cent 
respectively) but Gorakhpur could not match the performance 
particularly after mid-sixties. The present trend shows 
that in both the regions (western and Eastern) alongwith 
their respective districts of Muzaf farnagar and Gorakhpur 
had have an edge over the State in terms of cropping 
intensity. It can be visualised from the table 2.22 that 
growth in cropping intensity has been positive during 
entire period 1951-52 to 1980-81 at all levels with the 
exception of Gorakhpur district wherein it was negative 
during pre-green revolution. However, it registered higher 
growth rate (0.99 per cent) than the rate obtained in 
Muzaf farnagar (0.67 per cent). Noteworthy point is that 
growth in cropping intensity during post-green revolution 
period is higher than pre-green revolution period at all 
levels, i. e., districts, regions and State, 

Irrigation 

Irrigation is one of the most important and essential 
inputs for the success of HYV seeds and for increasing the 
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agiricul "tuira.l productiono The devslopment of iiriri^efion 
is still not very satisfactory in the State as a whole 
and for most of the period almost for all the crops the 
fanner has to depend on the rainfall* Though there has 
been significant increase in the extent of irrigation 
since 1951-52, it is, far behind than the desired level* 

The irrigated area at net and gross level was 31,42 per 
cent and 28,34 per cent respectively in 1951-52 for the 
State as a whole which increased to 54,89 per cent and 
46,27 per cent respectively in 1980-81, ^t is evident 
from Tables 2,7 and 2.8 that the extent of irrigation in 
the Western region and the district of Muzaffarnagar had 
have been much higher than Eastern region and district 
Gorakhpur during the period 1951—52 to 1980-81, It is 
interesting to note thaf al though irrigated area at gross 
and net level have been higher in Western region, districts 
Muzaffarnagar and Gorakhpur than the state as a whole 
throughout the period 1951-5 2 to 1980-81, Eastern region 
started with the same note but lagged behind the State 
after 1968-69, It may, however, be pointed out that most 
of the increase in the extent of irrigated area has been 
associated with the post-green revolution period (since 
1965-66) when Government introduced various policies to 


encourage the minor irrigation cfevelopment workso It is 
evident from the table 2,22 that growth in area irrigated 
by tubewells has been significant and positive throughout 
the period l95l-*52 to 1980-81 at all levels while area 
irrigated by canals reported a negative growth during the 
same period in Muzaffamagar district and Western region 
though State of Uttar Pradesh also exhibited a negative 

growth in canal irrigation during post-green revolution 
period, 

A close look at the sourcewise irrigated area given 
in Tables 2,9 to 2,13 reveals that at the beginning of 
planning most important source of irrigation was other 
wel-i-s followed by-canal^- in terms of irrigated area in 
the U, P, as a whole. This trend continued till the i960 
and importance shifted thereafter from traditional sources 
of irrigation to modem or non-traditional sources like 
tubewells and pumpsets. This is mainly because of the 
reason that at the beginning of the planning era, the 
Government emphasised to install big irrigation projects. 
Under persuance of such a policy the majority of farmers 
could not avail needed benefits of irrigation facilities. 
At a later stage of plan period the priority was changed 
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from major irrigation works to minor irrigation workSo 
This policy of Government affected the irrigation to a 
great extent and the farmers also started taking keen 
interest in increasing irrigation facilities. Since the 
mid— sixties specially during seventies the Government has 
spent a huge amount on increasing irrigation facilities. 

As a result the canals and other wells which 
accounted for more than 82 per cent of net area irrigated 
in 1951-52 declined in importance and accounted for only 
41 0.52 per cent of net area irrigated in 1980-81 while 
share of the tubewells increased from 5,91 per cent to 
53o45 per cent of net irrigated area during the same period 
in the State.^ Other sources of irrigation also declined in 
importance throughout the period 1951-52 to 1980-81. Although 
western region along with the district Muzaf farnagar shows 
the same type of change in sourcewise irrigation as the 
State, the Eastern region differ in the sense that net 
irrigated area by canals and tubewells both has increasedo 
It is so because Western region and district Muzaffamagar 
started with already higher issource base in terms of canal 
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irrigation which was 53o.66 per cent and. 6 9o05 per cent 
respectively in 1951-52 while Eastern region and Gorakhpur 
district began with a poor note having only 5o35 per cent 
and 1,0 2 per cent area respectively irrigated by canal in 
1951—52 to 1980-81* The growth in net and gross irrigated 
area (please refer table 2.22) has been found to be signi- 
ficant and higher during post-green revolution period when 
compared with post-green revolution period at all levels* 

HYV Seeds 

The introduction of high yielding varieties in the 
year 1966—67 is one of the important component of modern 
technology* It is clear from tHe"table 2*1.4 to~2,l8 that the 
coverage under HW seeds was very low in the State as a 
whole upto 1967-68 because the farmers started adopting 
high yielding varieties after a great hesitation and 
persuation. 

During 1966- 67, the coverage of area under HYV Seeds 
was merely 1,16 per cent, 1*35 per cent, 1*24 per cent, 

2*06 per cent and 1,35 per cent in the State, western 
region. Eastern region, districts Muzaffarnagar and Gorakhpur 
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respectively which increased to 36 per cent, 36 , 27 per 
cent, 40,39 per cent, 35,96 per cent and 57.30 per cent 
respectively in 1980-81, The area under HYV seeds in 
Eastern region and district Gorakhpur has been higher 
than the State while in Western region and Muzaffarnagar 
district it is the same as in the State, A close look 
at the table yeveals that there has been tremendous 
increase in area under ffifV wheat and paddy at all levels 
(in State, Region and dist3d.ct) while area under HYV 
Maize, Jowar and Baj ra either grew marginally or declined 
over the period 1967-81, The coverage of area under HYV 
wheat and paddy in Weatem region and district Muzaffar- 
nagar is lower than Eastern region and Gorakhpur district 
respectively, Althiough growth in area_(please refer 
table 2,22) under high yielding varieties of seeds has 
been significantly high daring 1966-67 to 1980-81 at 
all levels, Gor^hpur district and Eastern region led 
the way with a growth rate of well over 21 per cent in 
area under HYV when conpared with 10,776, 18,016 and 
20, '31 per cent in Muzaffarnagar district. Western region 
and State respectively. 



Fertilizer Consumption 


Fertilizer is one of the important inputs for 
increasing the production specially of new varieties of 
seedso Traditionally# the levels of consumption of 
fertilizer in the U«Po State has been very low* Even in 
1967-68# an average farmer applied 8.78 Kg. fertilizer 
per hectare (6o26 1.71 and 0.81 K 2 O) „ Total 

consumption increased rapidly with the introduction of 
HYVs from 3 086 Kg per hectare (3.35 0.41 '^ 2^5 

0.10 K 2 O) in 1970-71 and further to 48.67 Kg per hectare 
(36.40 8.86 ^ 2 ^ 5 * 1980-81 (Table 2.19). • 

However# ■ ' although the total consumption of fertilizer 

in terms of NPK increased over the period 1956-57 -to 

1980-81# the use of nitrogenous fertilizer alone has gone up 
tremendously. Although the trend of increase in fertilizer 
consumption in both the regions and districts have been 
the same as at the State level# the extent varies. The 
level of fertilizer consumption in Western and Eastern 
regions along with the districts Muzaffamagar and Gorakhpur 
has been higher than the State average. The fertilizer 
consumption in Western region and Muzaffamagar district 
is much higher than Eastern region and district Gorakhpur. 
Growth in fertilizer consumption (please see table 2.22) is 
found to be significant at all levels during the period 
1966-67 to 1980-81. 



Agricultural Machinery and Jmpliments ( Trac tors, Pumpse ts 
and Threshers ? 

Table 2,20 depicts the change over time in the number 
of tractors# pumpsets and threshers© It may be derived 
from the table that there has been a tremendous increase in 
the number of tractors/ pumpsets and threshers during 
1966-72 period in the State as a whole. During this period 
tractors, pumpsets and threshers recorded an increase of 
335*58 per cent, 746o92 per cent and 476o95 per cent 
respectively. The same trend is found at region and 
district levels© Though in numerical terms there has been 
a spectacular rise in the number of agricultural machinery 
and implements in last 15 years, their use in agriculture 
is stiii very low as is evident from table 2© 21 which 
exhibits the number of tractors, pumpsets and threshers 
per hectare of gross cropped area© Table also highlights 
the fact that the number of tractors# pumpsets and threshers 
in Western region and district Muzaffamagar is higher not 
only than State average but also than Eastern region and 
Gorakhpur district average as well© Another noteworthy 
point is that the number of threshers per hectare in both 
the regions and districts is higher than the State. 


// 
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The foregoing analysis suggests that the Western 
region and district Muzaffamagar is more developed than 
Eastern region and district Gorakhpur and well ahead of 
State level in terms of the development of various 
indicators of modernisation (except area under high 
yielding varieties) choosen for the purpose^ 
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Table 2,3 i Cropping Pattern in Eastern Region 
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Table 2,5 (Contd 
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Table 2.6 s Cropping Intensity. 


Years 

Muzaff ar- 
nagar 

Gorakhpur 

Western 

Region 

Eastern 

Region 

Uttar 

Pradesh 

1951-52 

128.73 

125.20 

121, 20 

127.60 

121. 23 

1952-53 

129.84 

130.39 

121.70 

129.18 

121. 23 

1953-54 

1 29 . 69 

137.03 

122. 20 

130.75 

121.23 

1954-55 

131. 28 

130.88 

123.91 

129.14 

123,63 

1955-56 

131.52 

137. 31 

124. 67 

130.72 

124. 61 

1956-57 

132.82 

133.81 

127.44 

131.65 

126.19 

1957-58 

134.16 

128. 26 

128.04 

1 27 . 29 

125.00 

1958-59 

135.00 

132.93 

129,50 

131. 12 

127.71 

1959-60 

134.86 

131.40 

127.65 

131.51 

126.84 

1960-61 

130.94 

133.34 

127.05 

131.69 

126,43 

1961-62 

132.42 

107.86 

129,18 

132.56 

128,09 

1962-63 

131.35 

133.50 

126.96 

133.04 

1 27 . 19 

1963-64 

131.89 

132.72 

128.63 

132.08 

1 27 . 57 

1964-65 

132.72 

132.19 

129.33 

132.77 

128.20 

1965-66 

134.55 

135.83 

128. 20 

132,42 

1 27 . 28 

1966-67 

140 . 37 

128.69 

131,13 

130.90 

1 27 . 50 

1967-68 

14 3.18 

130.03 

135.93 

132.00 

130.01 

1968-69 

140.08 

129.93 

134.16 

130.09 

129.53 

1969-70 

142.13 

135.62 

135.52 

134,62 

132.33 

1970-71 

146. 20 

138.00 

139.40 

134.02 

134,11 

1971-72 

146.65 

135. 27 

139. 22 

132.78 

132.96 

197 2-7 3 

147 . 10 

132,63 

139.05 

131.53 

133.34 

1973-74 

145.74 

137.46 

139.03 

132.22 

134.01 

1974_75 

144.36 

14 2,47 

139.00 

132,90 

132,78 

197 5-76 

144.61 

14 2,60 

141.46 

133.88 

■““134.28 

1976-77 

146.10 

140.46 

141.00 

133.43 

133. 25 

1977-78 

144.93 

141.98 

139,97 

135.05 

134.03 

197 8-79 

154.28 

145t11 

146.93 

140.93 

139. dl 

1979-80 

154.94 

144.11 

146.99 

139.68 

139.09 

1980-81 

158.27 

152.28 

150.71 

145,20 

14 2,69 


Source j Directorate Agriculture, U.P., Lucknow 

Note t In Case of State, the figures of the year 

has been qioted for the years 1952—53 and 1953—54, 
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Table 2,7 : Extent of Irrigation (Net) in U, Po 


Year 

Muzaffar- 

nagar 

Gorakh- 

pur 

Western 

Region 

Eastern 

Region 

Uo P, 
State 

1951-52 

58.71 

35.46 

37.60 

34.90 

31 o 42 

1952-53 

56.63 

37,57 

37.21 

35.62 

31.08 

1953-54 

56.31 

42 o 70 

36.81 

36.34 

30.73 

1 954-55 

57.38 

36 o 59 

36.80 

34.14 

29.66 

1955-56 

56.21 

41 o 58 

34.25 

36.48 

29.36 

1956-57 

55,40 

35.58 

32.88 

31.66 

- 27.31 

1957-58 

56.25 

36,66 

33.60 

35.20 

29.31 

1958-59 

56.14 

37.71 

32.57 

35.26 

28.81 

1959-60 

57.71 

37.41 

35.27 

35.19 

30.07 

1 960-61 

59.10 

37.42 

34.31 

35.51 

29.52 

1961-62 

59.45 

36.73 

34.00 

34.35 

28.10 

1962-63 

60.36 

38.19 

36.28 

36.24 

30.59 

1 963-64 

61.15 

38.81 

37.57 

35.89 

31.11 

1964-65 

62,28 

40.35 

38.71 

36.29 

31.67 

1 965-66 

66.83 

39.44 

43.69 

36.53 

35.87 

1966-67 

69.91 

38.00 

47.47 

37.07 

36.12 

1967-68 

69.45 

39.10 

40.80 

36.82 

32.39 

1968-69 

75.13 

39.72 

51.22 

37.86 

38.01 

1969-70 

77.03 

41.70 

53.33 

39.07 

39.45 

1 970-71 

77.51 

49.36 

56,24 

40.84 

41.71 

1971 -72 

77.97 

48.69 

57.65 

40.29 

40 o 36 

1972-73 

78.44 

48.05 

59.06 

39.74 

42.39 

1973-74 

80.05 

50.71 

80.88 

41.12 

42.18 

1974-75 

81 o 67 

53.46 

62.70 

42.49 

45.41 

1975-76 

80.74 

55.08 

63.18 

43.05 

46,12 

1976-77 

82.61 

54.63 

65.95 

43.82 

47.54 

1977-78 

83.78 

56.38 

66,81 

44.92 

48.75 

1978-79 

84.62 

58.68 

68.08 

48.35 

50.86 

1 979-80 

86.06 

57.79 

72.26 

50.22 

52.43 

1 980-81 

85.45 

62.78 

72.36 

52.74 

54.89 

Source : 

Directorate Agriculture 

, U.P., 

Lucknow. 



Table 2.8 ; Ertent of Irrigation (Gross) in U.P 


66 


Year 

Muzaffar- 

nagar 

Gorakh- 

pur 

Western 

Region 

Eastern 

Region 

Uo P. 
State 

1951-52 

55.12 

28.50 

35.81 

27.87 

28.34 

1952-53 

52o09 

29.01 

35.02 

28.19 

28.34 

1953-54 

51.04 

31o39 

34.42 

28.50 

28o34 

1954-55 

53.73 

28.17 

34.83 

27.25 

26.45 

1955-56 

5I067 

30.65 

31.36 

28.69 

25.49 

1956-57 

51.62 

26.95 

29.66 

24.76 

23.58 

1 957-58 

52.48 

28.69 

30.35 

28.45 

25.58 

1 958-59 

52.13 

28.48 

28.94 

27.77 

24o56 

1959-60 

52t03 

28.58 

32,15 

27.82 

26.19 

1 960-61 

53.78 

28.99 

31.08 

28.08 

25.58 

1 961 -62 

52o93 

34.23 

30.16 

26.60 

23.88 

1962-63 

■ 55.17 

29.08 

33.75 

28.01 

26.58 

1963-64 

55.98 

29o34 

34.53 

27.88 

27.04 

1964-65 

56,16 

30.75 

34.56 

28.35 

27.22 

1965-66 

62.27 

31.14 

40.70 

28.94 

29.93 

1966-67 

65.27 

29.99 

44.31 

29.63 

32.39 

1967-68 

63 065 

30o49 

35.90 

29.04 

27.93 

1968-69 

71.44 

32.00 

46.95 

30.86 

33.75 

1969-70 

73.93 

31.95 

48.54 

31.57 

34.60 

1970-71 

72,61 

36.46 

50.20 

32.38 

36.04 

1 971 -72 

73.46 

36.42 

51.42 

32.33 

35o14 

1972-73 

74o30 

36.39 

52,64 

32.07 

37.12 

1973-74 

76.16 

37.32 

54.25 

32.25 

36.91 

1974-75 

78.08 

38.21 

55.86 

34.43 

40.33 

1975-76 

74.40 

38.91 

53.74 

35.11 

39o96 

1976-77 

76.49 

39.54 

57.42 

36,06 

42.07 

1 977-78 

77.36 

40.05 

57.91, 

36.86 

42.87 

1978-79 

76.90 

41 .46 

57.25 

38.33 

43.52 

1979-80 

79.10 

41.56 

64.85 

40.31 

46.75 

1980-81 

81.00 

43.13 

61.69 

40.36 

46.27 

Source : 

Directorate Agriculture 

, U.P. , 

Lucknow. 



Note ; Figure of the year 1951-52 has been quoted 
for the years 1952-53 and 1953-54, 
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Table 2»9 s Area Irrigated by Different Sources as Percentage 
. to Net Irrigated Area in U, P, 


Years 

Canals 

Tube wells 

Other. Reser- 
wells voirs 

Tanks & Other 
lakes sources 

195 1-5 2 

38,94 

5,91 

43.59 

0,12 

X 

11,44 

195 2-53 

37o43 

5,74 

43, 15 

0,11 

4, 63 

8. 96 

1953-54 

35,91 

5,57 

42.71 

0,09 

9. 25 

6.47 

1954-55 

36, 33 

6. 31 

43. 12 

0.06 

8, 34 

5,84 

1955-56 ... 

35,07 

6,73 

41,77 

0,07 

10,02 

6.34 

1956-57 

37.30 

7.80 

39.58 

0.05 

9,11 

6. 16 

1957-58 

38,21 

8.71 

39,87 

0.15 

7,71 

5. 35 

1958-59 

37,81 

9, 13 

38.28 

0,03 

8. 93 

5,80 

1959-60 

39,15 

9.81 

37,13 

0.04 

8, 13 

5,74 

1960-61 

39, 27 

10.71 

36. 34 

0.05 

8.26 

5.38 

1961-62 

39.01 

11.25 

36.42 

0,06 

8. 11 

5, 16 

1962-63 

39,76 

11.36 

35.20 

0,04 

8.32 

5.33 

1963-64 

40. 32 

11,90 

34. 29 

0.02 

8, 20 

5,27 

1964-65 

40,54 

13,06 

33.82 

0,01 

7.44 

5.12 

1965-66 

39.01 

15.41 

34.0 4 

0.01 

6,65 

4.87 

1966-67 

38. 10 

17,83 

34,42 

0,00 

5. 47 

4. 17 

1967-68 

36.58 

20.44 

32.98 

0,02 

5.71 

4. 27 

1968-69 

35.76 - 

- 2S.26- 

29J18 

0.01 

5.42 

3.77 

1969-70 

35. 38 

28.70 

26, 66 

0,02 

5, 26 

3.96 

1970-71 

34. 60 

32.28 

23.60 

0.01 

. 5.14 

4, 37 

1971-7 2 

35.74 

33,34 

21,97 

0,01 

4,79 

4.15 

1972-73 

33.68 

35.77 

22.09 

0.01 

4.44 

4, 0 2 

1973-74 

34.06 

36.00 

22. 12 

0,01 

4.45 

3. 37 

1974-75 

33,67 

39.97 

17.69 

0.01 

4.43 

4,23 

1975-76 

34.58 

40.20 

16.56 

0,00 

4. 27 

4. 39 

197 6-77 

34. 47 

43. 17 

14,85 

0.00 

3.57 

3.94 

1977-78 

34,88 

45,01 

13. 19 

0.02 

3. 25 

3.66 

1978-7 9 

35.05 

47.32 

11.41 

X 

2.61 

3. 61 

197 9-80 

31, 47 

54. 17 

9.52 

X 

1.52 

3. 32 

1980-81 

33, 62 

5 3, 45 

7.90 

X 

1.76 

3. 27 


Source ; Directorate of Agriculture, U. P,, Lucknow, 
Note 1 X included in other sources. 


Table 2.10 : Area Irrigated by Different Sources as percentage 
to Net Irrigated Area in Western Region, 


Years 

Canals 

Pumpsets 

or 

Tub swell s 

Other 

wells 

Reser- 

voirs 

Tanks & 
lakes 

Other 

sour- 

ces 

1951-52 

53.66 

13,24 

30. 20 

0.00 

0.00 

2.90 

1952-53 

52.79 

12.66 

31.70 

0.00 

0.60 

2.18 

1953-54 

51.92 

12.08 

33.19 

0.00 

36 

1.45 

1954-55 

51,30 

12,74 

33.22 

0.00 

1.30 

1.43 

1955-56 

51.60 

14.23 

31.59 

0.00 

1.54 

1.05 

1956-57 

52.44 

15.31 

29.90 

0.00 

1.50 

0.84 

1957-58 

52.43 

16.09 

29.42 

0.00 

1.18 

0.88 

1958-59 

52.23 

16.67 

28.51 

0.00 

1.53 

1.06 

1959-60 

52.18 

16.81 

28.59 

o.ol 

1. 26 

1.15 

1960-61 

51.71 

17.61 

28.55 

0,02 

1.39 

0.71 

1961-62 

52.51 

17.59 

27.98 

0.03 

1. 20 

0.69 

1962-63 

50.88 

17,90 

28.87 

0.00 

1. 23 

1,11 

1963-64 

50.27 

18.51 

28,85 

X 

1.27 

1.10 

1964-65 

49.52 

20,12 

28.27 

X 

1.01 

1.09 

1965-66 

44.89 

23.07 

29.78 

0.00 

i.io 

1.15 

1966-67 

42.93 

25.58 

29.40 

0.00 

0.91 

1.18 

1967-68 

43.32 

28.98 

26.06 

X 

0.78 

0.87 

1968-69 

38.56 

33.67 

25.65 

- X 

■‘0.78 

1.34 ~ 

1969-70 

37.31 

37.40 

23,37 

X 

0.73 

1. 20 

1970-71 

35.03 

40.88 

22.08 

X 

0.73 

1.28 

1971-72 

34.32 

42.74 

20.96 

0.00 

0.76 

1,23 

197 2-73 

33, 60 

44.59 

19.84 

X 

0.79 

1.17 

1973-74 

32.55 

47.82 

17.44 

0.00 

0.83 

1.36 

1974-75 

31.50 

51.04 

15,03 

X 

0.87 

1.55 

1975-76 

32,25 

50.36 

14.63 

X 

0.67 

2.09 

1976-77 

31.05 

52,08 

14.19 

0.00 

0.66 

2.02 

1977-78 

31.08 

54.4 2 

12.21 

X 

0.41 

1.87 

1978-79 

30,98 

54.66 

11.37 

X 

0.39 

2.60 

1979-80 

28.23 

57.69 

10.67 

X 

0.25 

3.16 

1980- 81 

28.78 

59.04 

9.03 

X 

0.29 

2.87 


Source s Directorate of Agriculture, U.P., Lucknow, 


Note ■ : (i) X included in other sources 

(ii) Figures for the years 1953-54, 1971-7 2 and 
1973-74 have been obtained by taking average 
of preceding and succeding years. 


Table 2,11 * Area Irrigated by Different Sources as Percentage 
to Net Irrigated Area in Eastern Region, 


Years 

Canals Pumps ets 
or 

Tubev?ells 

Other 

wells 

Reser- 

voirs 

Tanks Sc 
lakes 

Other 

sour- 

ces 

1951-52 

5o 35 

0.70 

7 2.60 

0.10 

X 

21.26 

195 2-5 3 

5.33 

0.71 

68.89 

0.11 

8, 25 

16.73 

195 3-54 

5.30 

0.71 

65.17 

0.12 

16.50 

12. 14 

195 4-55 

5.66 

1.31 

67. 20 

0.05 

14.75 

11.03 

195 5-56 

5o81 

1.55 

63.16 

0.05 

17. 37 

12.06 

1956-57 

6.11 

2.82 

62.54 

0.05 

16.04 

12.44 

1957-58 

8.23 

4.84 

6 3. 30 

0. 29 

13. 12 

10. 21 

1958-59 

8.66 

5.62 

59.66 

0.02 

15.05 

11.00 

195 9-60 

9o52 

6.63 

58. 12 

0.02 

14. 39 

11.31 

1960-61 

11.60 

8.26 

55.44 

0.04 

14. 19 

10.47 

196 1-6 2 

12.05 

8.85 

54.64 

0.04 

14.62 

9.81 

1962-63 

12,73 

9.27 

52.81 

0.00 

14.97 

10.22 

1963-64 

13.71 

9.70 

50.89 

0.00 

15,36 

10.34 

1964-65 

14.57 

10.82 

50, 33 

- 

14,22 

10,06 

1965-66 

15.22 

12. 44 

49.41 

0.00 

12.87 

10.08 

1966-67 

13o70 

15.08 

51.89 

- 

10. 99 

8.34 

1967-68 

14. 14 

17.30 

49.57 

0.00 

10,86 

8. 14 

1968-69 

14. 29 

■ 23.49 

44. 37 

0.00 

11.58 

6. 27 

1969-70 

l5o47 

27.46 

39. 33 

— 

10.95 

8.58 

1970-71 

17.06 

31,94 

32. 40 

0.00 

10.64 

7.96 

197 1-72 

16.95 

33.63 

31.98 

0,00 

9.86 

7.59 

1972-73 

16.83 

35.31 

31.55 

0,00 

9.08 

7.22 

1973-74 

18.60 

35.73 

28.64 

0.00 

9. 22 

7.81 

1974-75 

20, 36 

36. 15 

25.73 

0.00 

9, 36 

8.39 

1975-76 

21.63 

38. 14 

23. 23 

0.00 

9.19 

7.81 

1976-77 

22.82 

43. 35 

19.56 

0.00 

7.50 

6.78 

1977-78 

24.0 2 

45, 11 

17.82 

- 

6.71 

6.11 

1978-79 

24. 40 

51.31 

13.86 

— 

5. 13 

5.29 

1979-80 

24. 16 

60.96 

8.59 

- 

3. 12 

3. 16 

1980-81 

26.70 

59.09 

7.44 


3.24 

3.53 


Source j Directorate of Agriculture# U.P,# Lucknow, 

Note : (i) X included in other sources, 

(ii) Figures for the years 1953-54, 1971-72 and 
197 3-74 have been obtained by taking average 
of preceding and succeding years. 
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Table 2,12 s Area Irrigated by Different Sources as Percentage 
to Net Irrigated Area in 'Muzaffamagar. 


Years 

Canal s 

Tube- 

wells 

Other 

wells 

Reser- 

voirs 

Tanks & 
lakes 

Other 

sour- 

ces 

195 1-5 2 

69.05 

11.79 

18.50 

0.00 

0.00 

0.64 

195 2-53 

69.60 

11.61 

18. 20 

0.00 

0.04 

0.53 

1953-54 

70. 15 

11.43 

17.90 

OoOO 

0.07 

0.42 

1954-55 

69. 96 

11. 39 

18. 16 

0.00 

0.08 

0.39 

1955-56 

69o89 

11.48 

18.16 

0.00 

0.09 

0.36 

1956-57 

69.76 

11.45 

18. 30 

0.00 

0.09 

0. 37 

1957-58 

69.56 

11.76 

. 18.22 

0.00 

0.09 

0. 36 

1958-59 

69.81 

11.78 

17.93 

0.00 

0.09 

0.37 

1959-60 

69. 90 

12. 23 

17.42 

0.00 

0.10 

0.33 

1960-61 

68o59 

14.54 

16.52 

0.00 

0.10 

0.23 

1961-62 

68.54 

15.03 

16.08 

0.00 

0.09 

0.23 

1962-63 

68.00 

15.96 

15 o 66 

0.00 

0. 10 

0.25 

1963-64 

67.48 

16.63 

15 . 56 

0.00 

0.08 

0.23 

1964-65 

66.63 

19.08 

13.99 

0,00 

0.06 

0.22 

1965-66 

62.64 

22.97 

13.99 

0.00 

0.08 

0.30 

- 1966-67 

-59.61-- 

26,79 

13.23 

0.00 

0.09 

0.26 

1967-68 

5 9.45 

28.80 

11.51 

0.00 

■ 0.06 

0. 16 

1968-69 

55.42 

33. 68 

10.54 

0.00 

0.05 

0.29 

1969-70 

52,89 

37.53 

9.21 

0.00 

0.03 

0.32 

1970-71 

51.24 

40.55 

7.86 

0.00 

0.03 

0.32 

1971-72 

50.42 

41. 92 

7.32 

0.00 

0.03 

0,33 

197 2-73 

49.59 

43,28 

6.78 

0.00 

0.03 

0.33 

197 3-74 

49.02 

45.14 

5.57 

0.00 

0.02 

0.27 

1974-75 

48.45 

46. 99 

4. 35 

0.00 

0.01 

0.20 

1975-76 

47.64 

47.87 

4. 33 

0.00 

0.01 

0.15 

1976-77 

46.04 

49.41 

4. 31 

0.00 

0.01 

0.23 

1977-78 

45. 19 

51.66 

2.95 

0.00 

0.01 

0.19 

1978-79 

44,60 

52.70 

2.54 

0.00 

0.01 

0.14 

197 9-80 

42.10 

55.73 

2.01 

0.00 

■ 0.01 

0.17 

1980-81 

43.26 

55.27 

1,35 

0.00 

0.02 

0.10 


Sour<fie t Directorate of Agriculture# U.P,# Lucknow, 

t Figures for the years 1952-53, 1971—7 2 and 197 3-74 
have been obtained by taking average of preceding 
and succeding years. 


Note 
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Table 2»13 : Area Irrigated by Different Sources as 
Percentage to Net Irrigated Area in 
Go rak 1:^ r. 


Years 

Canal s 

Tube- 

wells 

Other 

wells 

Reser- 

voirs 

Tanks & 
lakes 

Other 

-sources 

195 1-5 2 

lo 02 

2 « 60 

5 2.85 

0.00 

OoOO 

43.51 

1952-53 

3.40 

2.25 

45.91 

0.00 

12.93 

35.51 

195 3-54 

5 o 78 

1.89 

38 . 96 

0.00 

25.85 

27.50 

1954-55 

6.37 

2.46 

41.75 

0.00 

23.38 

26.01 

1955-56 

0.89 

3.55 

43.61 

0.00 

28.70 

23.22 

1956-57 

0.97 

4 . 35 

42 . 13 

0.00 

29.76 

22.77 

1957-58 

2.06 

5.89 

44.60 

0.00 

27.47 

19.95 

1958-59 

1.89 

6.18 

42 . 26 

0.00 

28 . 67 

20.98 

195 9-60 

3.07 

7.23 

41.76 

0.02 

29 . 18 

18.72 

1960-61 

4.05 

7.48 

40 . 96 

0.00 

26 . 24 

21 . 24 

196 1-62 

6.03 

8.06 

36 . 31 

0.02 

30.74 

18.81 

1962-63 

5 . 39 

8.23 

39.45 

0.00 

27.83 

19.07 

1963-64 

5.71 

8.06 

38.45 

0.00 

29 . 10 

18 . 66 

1964-65 

5.93 

12 . 15 

35 . 17 

0.00 

28 . 37 

18 . 35 

1965-66 

6.04 

13.41 

35 . 16 

0.00 

24.60 

20.87 

1966-67 

6 . 37 

16,09 

41 . 27 

0.00 

20.32 

15 . 92 

1967-68 

5.55 

19.76 

39 . 35 

0.00 

19.98 

15 . 33 

1968-69 

6 . 19 

25.39 

32.89 

0.00 

18 . 18 

17.23 

1969-70 

6 o 6 9 

26.82 

30.59 

0.00 

18.90 

16.98 

1970-71 

11.99 

30.55 

15.75 

0.00 

19,01 

22.70 

1971-72 

13 . 28 

39.03 

14 . 39 

0.00 

14 . 39 

18.93 

197 2-73 

14.56 

47.51 

13.03 

0.00 

9.76 

15 . 15 

1973-74 

17.88 

40,00 

13 . 24 

0.00 

11 . 18 

17.71 

1974-75 

21 . 20 

32 . 48 

13.45 

0.00 

12.60 

20.27 

1975-76 

22,89 

33.64 

12.91 

0.00 

14.74 

15.82 

1976-77 

25.61 

31.99 

12 . 11 

0.00 

13.76 

16.53 

1977-78 

26 . 39 

45.06 

8 . 12 

OoOO 

8.74 

11.70 

1978-79 

26 . 68 

46.22 

8.40 

0.00 

7.94 

10.76 

1979-80 

24.77 

50.08 

8.22 

0.00 

7.68 

9.25 

1980-81 

27.02 

48.84 

8.77 

0.00 

6.37 

8.99 


Source : Directorate of Agriculture# U».P., Lucknow. 

t Figures for the years 1952 ~ 53 # 1971-7 2 and 1973-74 
have been obtained by taking average of preceding 
and succeding years. 


Note 
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Table 2.14 : Area Under HYV as Percentage to Gross 
Cropped Area in U, P, 


■1 

Paddy 

Maize 

Jowar 

Baj ra Wheat 

Total 

1966-67 

0,90 

1.04 

0.08 

0.07 

4.60 

1.16 

1967-68 

3.09 

3# 65 

0.78 


6.69 

4.58 

1968-69 

7.76 

5,94 

1.03 

0.93 

■26.78 

7.99 

1969-70 

12.85 

5,39 

0.91 

2.19 

30.07 

10.0 5 

1970-71 

15.32 

4.19 

0.18 

2.63 

3 2.80 

11.67 

1971-72 

21.06 

1.08 

0.04 

3.93 

42.35 

15.67 

197 2-73 

24.27 

1.30 

0.07 

6.13 

54.79 

19.67 

197 3-74 

28.58 

1.06 

0.20 

4.21 

66.19 

23, 11 

1974-75 

32.20 

1.47 

0.03 

4.49 

67.48 

24.76 

197 5-76 

34.45 

1.72 

0.03 

7.63 

73.60 

27 .-Qi ■ 

1976-77 

86,09 

1.86 

0.29 

2.47 

80.0 2 

30.37 

1977-78 

44.56 

2.67 

4,30 

4.65 

81.17 

33.13 

1978-79 

45.94 

3.65 

0,33 

3.20 

78.50 

33,79 

1979-80 

43.23 

2.76 

o.io 

- 

68.94 

31.35 

1980-81 

48.14 

3.17 

0.19 

4.69 

76,57 

36.00 

Note s 

(i) Calculations 

based on 

data 

provided by 


Directorate Agriculture, Government of 
U.P,, Lucknow. 


(ii) -• Denotes data not available. 
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Table 2, 15 : Area Under HYV as Percentage to Gross 
Cropped Area in Western Region, 


Year 

■PPH 

mmn 

Maize 

Jowar 

Baj ra 

Wheat 

Tbtal 

1966-67 

0,83 

1,13 

0,0 2 

0,09 

4.82 

1.35 

1967-68 

3,03 

2. 28 

0.99 

3.14 

22.21 

6.94 

1968-69 

6,52 

4,61 

0.97 

0 .45 

32,36 

10.13 

1969-70 

11.42 

5.37 

0.99 

1.95 

36.47 

12.43 

1970-71 

15,41 

4,57 

0.32 

2.52 

38,33 

14.17 

1971-7 2 

21.67 

1.00 


4. 22 

49.07 

19.55 

197 2-7 3 

29.23 

1.13 

- 

6.61 

62.63 

24.92 

1973-74 

32,78 

1.37 

0.96 

3.93 

77.01 

27.87 

1974-75 

36.13 

1.94 

0.09 

5.12 

85.97 

30.81 

197 5-76 

38.36 

1.90 

- 

9.16 

91.11 

33.09 

1976-77 

44.51 

2.00 

0 , 16 

2.21 

85.31 

33.52 

1977-78' 

47.11 

3.24 

1,63 

4,77 

83.33 

33.31 

1978-79 

48.51 

5.26 

1.11 

0.02 

85.44 

35.33 

1979-80 

43.07 

2.59 

0.02 

- 

78.22 

32.62 

1980-81 

52,78 

3,39 

0.24 

5.90 

84.99 

36.27 


Note t (i) Calculations based on data provided by 

Directorate of Agriculture, UJP,, Lucknow, 

(ii) - Denotes data not available. 



Table 2,1 6 s Area Under HYV as Percentage ts Gross 
~ Cropped Area in Eastern Region. 


1^1 

Paddy 

Maize 

Jo war 

Baj ra 

m 

Total 

1966-67 

0,98 

1.27 

0.03 

0.03 

6.09 

1. 24 

1967-68 

3.37 

5.99 

0.19 

0.84 

21.94 

4,65 

1968-69 

8.57 

7.77 

1.69 

2,10 

33.19 

8.38 

1969-70 

14.29 

4.85 

1.62 

2.86 

35.43 

10.88 

1970-71 

16.69 

2.86 

0.27 

3,71 

41.09 

12.96 

1971-7 2 

22.48 

0.75 

0.18 

5.08 

52.75 

16.69 

197 2-7 3 

25.47 

1.19 

0,23 

7.41 

64.76 

20.42 

1973-74 

30.93 

0.22 

Nil 

8.03 

75.82 

23.34 

1974-75 

34.78 

0.47 

- 

4.62 

67.54 

26.66 

197 5-76 

...37.59_ 

0.91 _ 

0,01 

5, 50 

70.85 

29. 28 

1976-77 

36,82 

1,04 

Nil 

11.40 

86.84 

33, 36 

1977-78 

48.87 

1. 28 

0.04 

6.25 

84.83 

38, 26 

1978-79 

48.77 

2,01 

0.89 

0.86 

81.68 

38.82 

1979-80 

48.52 

2.46 

0.57 

Nil 

63.32 

36.16 

1980-81 

50.81 

2.55 

0.88 

0,83 

71. 34 

40,39 


Note s (i) Calculations based on data provided by 

Directorate of Agrioilture, U.P., Ijucknow. 


Cii) - Dehotes data not available. 
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Table 2»17 t Area under HYV as percentage to Gross Cropped 
Area in Muzaffamagar. 


Year 

B 

Maize 

Jowar 

Baj ra 

Wheat 


1966-67 

0,68 

2,25 

0.18 

0.0 2 

6.50 

2.06 

1967-68 

2,59 

2.57 

12.99 

1,76 

23.65 

2.74 

1968-69 

5.95 

5.37 

1.97 

0.24 

31.21 

10.18 

1969-70 

11,71 

6,20 

3.99 

2.77 

34.50 

11,75 

1970-71 

17,13 

7.34 

2.78 

... - 

39.47 

14.60 

1971-7 2 

22.73 

2. 22 

- 

7.49 

57.11 

21.10 

197 2-7 3 

44.49 

2.36 

- 

37.91 

63.26 

25.56 

1973-74 

62,07 

2.97 


29*25 

7 6.14 

31.18 

1974-75 

69.04 

3.81 

- 

12^96 

89.39 

33.24 

197 5-76 

73.50 

3.95 

- 

14*01 

- 

36.40 

197 6-77 

90.57 

3.59 


- 

87.52 

34.06 

1977-78 

91.37 

1.53 


— 

95.93 

34.82- 

197 8-79 

82.03 

2.27 

- 


85.72 

33.69 

1979-80 

68.40 

1,61 

- 

-- 

82.14 

33.11 

1980-81 

69.07 

0.95 

- 

- 

90.69 

35.96 


Note 8 (i) Calculations based on data provided by Directorate 
of Agriculture# Government of U,P»# Lucknow, 

(ii) ~ denotes Data not available. 
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Table 2«18 s Area under HYV as percentage to Gross Cropped 
Area in Gor^hpur 


Year 

Paddy 

Maize 

Jowar 

Baj ra 

Wheat 

Ibtal 

1966-67 

1.42 

tgm 


«w> 

4.35 

1.35 

1967-68 

4.53 

11.85 

- 


27.32 

7.21 

1968-69 

9.12 

11. 29 


6.94 

32.79 

10.83 

1969-70 

12.76 

8.34 

6.76 

3.75 

37.21 

13.45 

1970-71 

16.80 

4.86 

- 

- 

42.38 

18.56 

1971-7 2 

25.63 

1.78 

-- 


52.73 

25.45 

197 2-73 

29.35 

1.28 



78.26 

31.71 

1973-74 

35.90 

0.38 

- 


82.50 

37.52 

1974-75 

38.88 

1.93 


- 

76.09 

40,04 

197 5-7 6 

41.33 

3.67 

- 


85.24 

44.51 

1976-77 

45.62 

3.57 


- 

96.09 

50.27 

1977-7 8 

55.48 

4.12 

- 


93,33 

54.29 

1978-79 

51.42 

10.7 5 

- 

- 

90.11 

52,70 

1979-80 

57.33 

10.74 


- 

53.59 

40.47 

1980-81 

64.62 

8.89 

46^80 

- 

88.44 

57,30 


Note s (i) Calculations based on data provided by Directorate 
of Agriculture, U.P., Lucknow, 

(ii) - denotes Data not available. 


Table 2,19 t Fertilizer Oonsumptlon (Kq/hectare Of Grcsscropped Area) in 
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Table 2ol9 (Oontd,,*.) 


Fertilizer Gonsamption (Kg/ hectare of 
CrossciDPPed Area) 


Eastern Region . State 



N 

P 

K 

Ibtal 

N 

P 

K 

Total 

1956-57 

0.79 

o.oi 

Wm — 

0.80; 

0.93 

0.02 

— 

0.95 

57-58 

0.84 

0.03 

— 

0.87 

0,96 

0.04 

— 

1.00 

58-59 

1.18 

0.10 


1.28 

1.25 

0.10 

— 

1, 35 

59-60 

1,03 

0.07 


1.10 

1.15 

0.07 

— 

1. 22 

60-61 

1.18 

0.10 

— 

1. 28 

1.31 

0.10 


1.41 

61-62 

1.39 

0.21 


1.60 

1.46 

0.19 

— 

1,65 

6 2-63 

2.21 

0.32 


2.53 

1.97 

0.24 

— 

2.21 

63-64 

3.50 

0.47 

... 

3.97 

3.14 

0.37 

— 

3.51 

64-65 

4, 22 

0.49 


4.71 

4.00 

0.43 

-- 

4.43 

65—66 

3.81 

0,41 


4.22 

3,81 

0.40 

— 

4. 21 

66-67 

,,3.11 

0.39 

0.11 

3.61 

3.35 

0.41 

0.10 

3,86 

67-68 

6.86 

1.73 

0.95 

9.54 

6.26 

1.71 

0.81 

8.78 

68-69 

11.42 

4.34 

2.79 

18.55 

9.81 

3.43 

1.86 

15.10 

69-70 

15.57 

5.70 

3.44 

24,71 

13.32 

4.29 

2.39 

20.00 

70-71 

13.53 

3.68 

2.50 

19.71 

12,56 

3.21 

1.92 

17.69 

71-72 

15,57 

3.27 

2.78 

21.62 

14.70 

3.13 

2,30 

20.13 

72-73 

16,86 

3.85 

2.53 

23,24 

16.25 

3,80 

2.26 

22.31 

73-74 

14.15 

3.69 

2.49 

20.33 

14.33 

3.78 

2.10 

20.21 

74-75 

14.37 

1.96 

1.63 

17.96 

14.45 

2,15 

1.38 

17,98 

75-76 

18.02 

2.79 

1,77 

22.58 

16.71 

2,12 

1,64 

21.07 

76-77 

27,12 

4.78 

2.64 

34.54 

24.7 2 

4.38 

2.41 

31.51 

77-78 

30.40 

6.47 

3.87 

40.74 

27.73 

5.97 

3.12 

36.82 

78-79 

34,93 

9.25 

4.13 

48.31 

31.78 

8.51 

3.27 

43.56 

79-80 

34,26 

8.24 

3.81 

46 , 3l 

31.99 

7.67 

3.02 

42.68 

80-81 

38.05 

9.38 

4.18 

51,61 

36.40 

8.86 

3.41 

48.67 




Sources Directorate of Agriculture, U,P«, Lucknow, 

Note : (i) Per hectare consumption has been obtained 
by using the Gross cropped area of corres- 
ponding year except to the year 1971-72, 
1973-74 and 1980- 81, 

(ii) Per hectare consumption for the year 
1971-72, 1973-74 and 1980-81 has been 
obtained by using the Cross cropped area 
for the year 1970-71, 1972-73 and 
1979-80 respectively. 

(lii) Consumption of potasic fertilizer commenced 
from the year 1966-67, 
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Table 2.20 * Number of Tractors, Pumpsets and Threshers 
in U. P. 


Percentage 

District/ change over 

Regioi/State 1955 1951 1966 197 2 1978 the period 

19 56 to 1978 


Muzaff amaqar 

Tractors 335 537 

(90.15) 

Pumpsets 393 1221 

(210.69) 


Threshers 


mm 

Gorakhpur 

Tracto rs 

196 

240 

(22.45) 

Pumpsets 

179 

24 3 

(35.75) 

Threshe rs 

- 


VJestem Recion 




Tractors 

2829 

3644 

(28.81) 

Pumpsets 

4282 

7627 

(78.12) 

Threshe rs 

- 

- 

Eastern Region 

Tractors 

1180 

1525 

(29,24) 

Pumpsets 

1686 

2832 

(67.97) 

Threshers 

— 

- 


State U.P. 


1063 8901 8901 

(66,88) (737.35) (O.OO) 25 57.01 

3368 14241 25918 

(175.84) (322.83) (82.90) 6494.91 

334 5310 10 232 

(1489.8 2)(92.69) 2963.47 


403 896 1628 
(67,92) (122.33) (81.70 730.61 

1404 1010 2 170 37 

(477.78) (619.52) (68.65) 9417.88 

145 3589 9190 

(2375.17) (2375.17) (156.06) 6237,93 


5059 

25951 

37636 


(38.83) 

(412.00) 

(45.03) 

1230.36 

22652 

131849 

256917' 


(197.00) 

(482,06) 

( 94.86) 

5899.93 

5216 

40078 

89881 



(668.37) 

(124.17) 

1623,18 

2254 

6071 

14082 


(47,80) 

(169.34) 

(131.96) 

1093.39 

8800 

86865 

186464 


(210.73) 

(887.10) 

(114.66) 

10959.55 

5010 

22214 

75482 


(343.39) 

(239.79) 

1406.63 

10053 

43789 

74100 

1169.05 

(7 2.14) 

(335.58) 

( 69.22) 

36826 

311887 

659331 


(482.78) (746.9 2) 

(111.40) 10334.10 

14 224 

82066 

210 loo 



(476.95) 

(168.20) 

1447.38 


Tractors 5839 
Pumpsets 6319 
Threshers 


previous year. 
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Table 2, 21 t No, of Tractors, Pumpsets and Threshers 
(Per Hectare of Gross Cropped Area) , 


DistricV'Regioxv' 

State 

1956 

1961 

1966 

197 2 

1978 

Muzaff amaqar 

Tractors 

0,00078 

0,00150 

0.00244 

0.01860 

0.01854 

Pumpsets 

0,00092 

0,00 288 

0.00773 

0 .0 297 5 

0.0 5397 

Threshers 



0.00077 

0.00 548 

0.01346 

Gorakhour 

Tractors 

0,00030 

0.00038 

0.00621 

0.00137 

0.00 239 

Pumpsets 

0,00028 

0.00038 

0,00216 

0.01543 

0.0 2496 

Threshers 

- 


0.00022 

0.00 548 

0.01152 

Western Region 

Tractors 

0,00038 

0.00048 

0.00066 

0.00310 

0.00440 

Pumpsets 

0.000 57 

o.ooloo 

0.00290 

0.01580 

0 . 0 30 00 

Threshers 



0.00068 

0,00483 

0.01152 

Eastern Region 

Tractors 

0.00016 

0,000 20 

0,00030 

0.00079 

0.00180 

Pumpsets 

0,00023 

0,00037 

0.00115 

0.01128 

0,0 2389 

Threshers 


- 

0.00066 

0.00291 

0.00967 

State UoP, 

Tractors 

0.000 28 


0.00046 

0,00189 

0.00 317 

Pump sets 

0.000 30 

- 

0.00167 

0,01344 

0.0 2824 

Threshers 



0.00064 

0.00356 

0,00943 


Note t The data taken from Livestock Census, U,P,, 1956, 1961, 
1966, 197 2 and 1978 have been used to arrive at per 
hectare figures for various farm iirplements. 
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Table 2« 22 s Growth in Irrigation, Cropping Intensity, Area 
Under HYV and Fertiliser ODnsumption in U.P. 



Gorakh- 

pur 

Muzaffar- 

nagar 

Eastern 

region 

Western 

region 

U.P. 

State 

Net Irrigated Area 






1951-52 to 1965-66 

0.22 

1.21 

0.23 

0.52 

0.31 

1965-66 to 1980-81 

3.52 

1.26 

2.36 

3.42 

3.21 

Gross Irrigated Area 

1951-52 to 1965-66 

0 e • 

1.14 

0.11 

0.26 

-0.03 

1966-67 to 1980-81 

2.54 

1.09 

2.31 

2.94 

3.09 

Canals (irrigated Area) 






1951-52 to 1965-66 

8.97 

-0.48 

9.32 

-0.64 

0-67 

1966- 67 to 1980-81 

13.57 

-2.29 

5.08 

-2.73 

-0.7 2 

Tubewells (irrigated Area) 
1951-52 to 1965-66 14.30 

4.45 

26.02 

1.14 

7.45 

1966-67 to 1980-81 

6,60 

4.93 

9.03 

5.54 

7.33 

1951-52 to 1965-66 

-0.0^ 

0.33 

0.43 

0.24 

0.41 

1966-67 to 1980-81 

0.99 

'o~.67 

0.80 

0.53 

0.57 

Area Under HYV Seeds 






1966-67 to 1980-81 

21.43 

10.77 

21.10 

18.01 

20.32 

Fertilizer Consumption 


a 




1966-67 to 1980-81 

12.04 

7.09 

13.48 

13.88 

13.58 


Note * Since the use of Chemical Fertilizer was very nominal 
prior to green- revolution period and HYV seeds were 
introdaced in mid-sixties, growth rate for those two 
variables have been woi3ced out only for post-green 
revolution period. 


CHAPTER III 


Growth in U.. Po Agriculture 


Since the beginning of planning in 1951 considerable 
changes have taken place in cropping pattern and crop 
production in Uttar Pradesho This Chapter deals with the 
trends in grov/th of area, production and yield per hectare 
under major crops st state, region as v/ell as at district 
level during the period 1951-52 to 1980— 8 lo The rates of 
growth have been computed in three phaseso In first phase, 
the growth rates have been computed for the entire period 
under study, i.e,, from 1951-52 to 1980-81. In the second 
phase, since the year 196 5-66 was a turning point in agri- 
cultural developnent when new technology (high yielding 
fertilizer responsive seeds, etc.) was introduced, the 
entire period 1951-52 to 1980-81 has been divided in two 
parts ; Ca) 1951-52 to 1965-66; and (b) 1966- 67 to 1980-81 
for computing growth rates. The periods 1951-52 to 1965- 
66 and 1966-67 to 1980-81 may be termed as pre-green 
revolution and post-green revolution period respectivelyo 
In the third phase, in order to measure the impact of short 
term fluctuations in growth, the entire period has been 
divided into six sub-periods and each sub-period covering 
a time span of five years. 
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The growth rates for area, production and yield per 
hectare shall be analysed separately at state, region as 
well as at district level. 

Growth Trends in U. P, *s Agricul ture 


Table 3,1 highlights the trends in grov;th rates in 
area, production and yield per hectare for major eleven 
crops in Uttar Pradesh during the period 1951-52 to 1980-81, 

The trends in growth with respect to area, production 
and yield per hectare are significant in case of paddy, 
wheat and oilseeds over the period 1951-52 to 1980-81c All 
foodgrains and sugarcane claimed for a moderate increase 
with respect to area, production and yield over the entire 
periodo 

Among individual crops wheat followed by maize accounted 
for the highest rate of growth in area while paddy followed 
by wheat excelled with respect to production and yield over 
the reference period. 

The rapid, growth in area, production and yield under 
wheat cultivation has been associated mainly with the 
post-green revolution period 1966-67 to 1980-81 during 
which growth rate shot up to 4,83 per cent, 8,05 per cent 
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and 3o07 per cent per annum as compared with pre-green 
revolution period growth rate of 1,97 per cent and 3,37 
per cent and 1,38 per cent per annum for area, product- 
ion and yield respectively,. Though wheat recorded highest 
growth rate with respect to area, production and yield 
during the sub-period 1966-67 to 1970-71, it could muster 
a positive growth rate throughout the post-green revolu- 
tion period only with respect to area while growth in 
production and yield slumped to a negative value during 
the sub-period 1971-7 2 to 197 5-76, 

In case of maize, the results are not well convinc- 
ing. Although it registered significant growth in area 
and production, the negative trend in yield over the 
entire period indicates stagnation in cropping pattern, 

A noteworthy development is that significant growth in 
area has been mainly associated with the pre-green 
revolution period while in case of wheat it is just 
reverse. This reversal in growth trend is simple enough 
to explain. Though a technological breakthrough has been 
achieved in case of both crops (i, e, , wheat and maize) 
with the introduction of high yielding fertilizer respon- 
sive seeds, a gradual but definite shift has taken place 
in favour of higher value crop wheat. 
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Although paddy recorded significant growth in 
production and yield# it could attain only a moderate 
increase in area over the entire period. Area under 
paddy grew during the post-green revolution period, 
merely by 0o92 per cent per annum which is much below 
the pre-green revolution period growth rate of 1„89 per 
cent per yearo In case of production and yield# posb— 
green revolution period growth rates are more pronounced* 

Besides these cereal crops# oilseeds maintained 
significant growth in area and production# though with 
wide fluctuations while yield per heactare attained 
insignificant growth rate of 0,27 per cent per annum over 
the period under study. Pre-green revolution period made 
a spectacular gro\^h in_terins. ,of area,- production and 
yield while post— green revolution period conceded negative 
growth in terms of production and yield along with a 
nominal increase in area. 


The grovrth rate for all foodgrains has been signifi- 
cant in case of production and yield, it was moderate with 
respect to area# but it seems to have gone over a full 
cycle of fluctuations over the six sub-periods under con- 
sideration, Starting with a well convincing growth rate 
in area# production and yield# it slumped in the subsequent 
sub-period 1956-57 to 1960-61, The sub-period 1961-62 to 
1965-66 reported a negative trend in growth with respect 



to area production and yield. sub-period 1966-67 to 
1970-71 not only recovered but also registered highest 
rate of growth in production and yield. Again, sub- 
period 1971—7 2 to 197 5-76 touched an extireme ebb reporting 
negative growth rate for all three variables. In the 
last sub-period 1976—77 to 1980—81 growth rate somehow 
recovered appreciably. 

Sugarcane performed poorly with respect to growth in 
area but recorded significant increases in case of produ- 
ction and yield over- the reference period. Grov/th in area 
production and yield under sugarcane cultivation has been 
subjected to wide fluctuations throughout the entire 
period. Starting with a clumsy note of negative growth 
in area and production and marginal growth in yield, it 
recovered in the ne:>ct sub-period 1956-57 to 1960-61 in 
terms of growth in production and yield while growth in 
area maintained the negative sign. Although growth in 
area exhibited negative trend during the different sub- 
periods of pre-green revolution period, it registered 
significant increase thereafter while growth in production 
and yield has been subjected to frequent and wide fluctua- 
tions throughout the period 1951-52 to 1980-81. 
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Although there are sane indications of improvement 
in cereals cultivation (specially in case of wheat and 
paddy) a disquieting development has taken place in case 
of pulseso The area under pulses shows a declining trend 
over the entire period. The negative growth in area over 
the period (more specifically during the post-green revo- 
lution period) clearly indicates that a declining trend 
has set in motion with respect to area. Pulses recorded 
the highest grov/th in production and yield during the 
sub-period 1966-67 to 1970-71 but in subsequent sub-periods 
1971—72 to 1975—76 and 1976—77 to 1980—81 reported a 
negative growth. 

Barley is another important crop of the state which 
conceded a negative growth rate in area and production 
but maintained moderate growth in yield over the period 
1951—52 to 1980— 81o The decline in area and production 
is more dominant during post- green revolution period. It 
was on account of the fact that farmers preferred growing 
high yielding fertilizer responsive wheat to barley. 

Gram experienced a steady decline in area and nominal 
increase in production and yield over the period under 
study. Needless to stress that decline in area is 



associated only with the post-green revolution periodo 
In case of production and yield as well pre-green revolu- 
tion period shows the positive consistency in grov/th. 

The millets * jowar and bajra come next to maize in 
importanceo Both these crops suffered badly over the 
entire period. It must be pointed out that growth rate 
during post-green revolution period has been positive in 
case of bajra while it is negative in case of area only 
under jowar. 

Growth Trends in Eastern and Western Regions 

The trends in growth with respect to area, production 
and yield per hectare in both# the Eastern and Western 
regions show more or less similar pattern through 3 ^te of~ 
change differ over the entire period 1951-52 to 1980-81, 
Following results can be drawn from the study of Tables 
3 o 2 


Among the individual crops# superior cereals like 
wheat and paddy recorded highest rate of growth with 
respect to area# production and yield per hectare in both 
regions though Western region did equally well in case of 
maize also over the entire period. 
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Growth in area, production and yield under wheat 
crop is higher in Eastern region while. Western region 
excelled in case of paddy and maize cultivation over 
the reference period. It must be pointed out that growth 
in area production and yield under wheat and paddy have 
been faster during post- green revolution period in Eastern 
region while growth rate in case of paddy and maize has 
been lower, and higher in case of wheat during post-green 
revolution period in Western region. 

Growth in area production and yield under all food- 
grains shows the same positive trend in both regions 
though the Eastern region has claimed a very marginal 
lead with respect to growth in production and yield. Here 
as well the pre-green revolution period lagged behind 
post-green revolution period in terms of growth in produ- 
ction and yield. The sub-periods, however, reveal wide 
fluctuations in growth throughout the period 1951-52 to 
1980-81. 

Among the inferior cereals, jowar and bajra reported 
a negative growth in Western U. P. It is evident from 
the table that bajra has shown some recovery in terms of 
grovrth in area, production and yield during the post-green 
revolution period maintaining a positive growth during 
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successive sub-periods 1966-67 to 1970-71 and 1971-72 to 
197 5— 76 o- Although Eastern region shows the similar 
negative pattern in growth in case of jowar it maintained ^ 

a positive growth in area and production with respect to 

I 

bajra over the entire periodo Jowar recovered appreciably 
in terms of growth while bajra cultivation reported signi- ^ 

ficant increase in terms of area and production, it 
suffered badly with respect to yield during the post-green 
revolution periodo 

There is, however, a marked difference between two 
regions so far maize cultivation is concerned. Although 
area increased steadily, production and yield could not 
follow the suit and conceded negative growth in Eastern 
region over the entire period. The Eastern region, however, 
■conceded -negative growth in production and yield in both 
the pre and post-green revolution periods, the rate of 
decline is more pronounced in post-green revolution period. 

The performance of Western region has been impressive in 
maize cultivation where it enjoyed significant growth rate 
in area and production along with a marginal growth in 
yi®l^ over the reference period. During the pre— green 
revolution period, growth rate in area production and yield 
has been faster in western region. The fact is well illu- 
strated by negative growth in area production and yield 
during the sub-periods 1971-72 to 1975-76 and 1976-77 to 1980-81 
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Among foodgrains# grov/th rates under pulses culti- 
vation are not well convincing. Pulses cultivation got 
a set back in both regions. Eastern region experienced 
a negative growth in area while western region conceded 
negative growth with respect to area and production, A 
noteworthy point in case of pulses cultivation is that 
pre-green revolution period growth rate is positive and 
negative growth has taken place during the post- green 
revolution period in both the regions. 

Although both the regions, however, did well with 
respect to growth in area and production under oilseeds. 
Eastern region reveals a steep decline in yield per 
hectare over the period. The post— green revolution period 
reported negative growth -in area, production -and yield in 
Western region while Eastern region attained appreciable 
growth in area, production and yield during the same 
period. 

Among non-food crops sugarcane reported a spectacular 
growth in production and yield but performed miserably in 
terms of area in both regions over the entire period. 

Growth in area, production and yield has been higher during 
post-green revolution period than what is obtained during 
the pre-green revolution period in Western region. The 
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negative growth in area and production during successive 
sub-periods 1951-52 to 1955-56, 1956-57 to 1960-61 and 
1961-62 to 1965-66 is indicative of the sameo The pre- 
green revolution period growth rate in area and product- 
ion has been faster than that achieved during post-green 
revolution period in Eastern region. 

Besides these crops, barley and gram cultivation 
suffered in terms of grovrth in area,' in both regions over 
the entire period. Eastern region, however, attained a 
positive growth in production and yield with respect to 
production and yield in gram. 

Growth Trends in Muzaffamagar and Gorakhpur District s 

In order to ascertain the changes in growth rate In 
area, production and yield at the district level with 
respect to eleven crops during the period under consider- 
ation, Gorakhpur and Muzaffamagar districts representing 
Eastern and Western regions respectively have been selected. 
Table 3,4 , highlight growth trends in area, produ- 

ction and yield in both districts with respect to major 
eleven crops. 

The trend in growth of area, production and yield 
under major crops is more or less similar in Gorakhpur and 
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Muzaffamagar, though there are, however, considerable 
variations in the rates of change o 

To begin with, the pattern of growth in area, 
production and yield is significant in case of paddy, 
wheat and sugarcane in both districts, though Gorakhpur 
district managed somehow an appreciable growth in produ- 
ction and yield along with a positive growth in area with 
respect to gram also. The rate of growth is highest in 
area and production though growth in yield also convincing 
under wheat cultivation in Gorakhpur district. It is 
pertinent to note that most of the increases were made 
possible during post-green revolution period which is 
characterised by a positive growth rate through successive 
sub-periods 1966-67 to 1970-71, 1971-72 to 1975-76 and 
1976-77 to 1980-81 while pre-green revolution period conceded 
once a, negative growth in area, production and yield. Muza- 
ffarnagar district, though maintained a steady grovjth over 
the reference period, e:xperienced wide fluctuations in 
growth in area, production and yield throughout the period. 

In case of paddy, though both districts did well, 
performance with respect to growth in area and production 
is more impressive in Muzaffamagar while growth in yield 
is more convincing in Gorakhpur district. It is evident 
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from the table that growth in area# production and yield 
was faster during pre-green revolution period in both 
districtso A disquieting feature has taken place in 
Muzaffamagar district where post-green revolution period 
conceded a negative growth in area, 

Gorakhpur district suffered badly in terms of growth 
in area production and yield with respect to inferior 
cereals jowar and maize conceding along with a negative 
grovrth in yield under bajra while Muzaffamagar could 
muster a positive grovrth in area and yield with irespect 
to maize onlyo 

In case of barley, both Gorakhpur and Muzaffamagar 
districts reveal a similar pattern of growth over the 
reference period. The barley cultivation recorded negative 
growth in area and production though managing a positive 
growth in yield in both the districts over the period under 
consideration but the magnitude of deceleration is higher 
in Muzaffamagar district. Keeping in view the growth 
figures for different sub-periods, it seems that a negative 
trend has set in motion with respect to area and production 
under barley cultivation. 

Gram is the only crop where there is a marked difference 
in grovTth patterns of area, production and yield in two 
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districts. Gorakhpur district achieved significant growth 
in production and yield along with a marginal increase in 
area while Muzaf farnagar could not follow the suit and 
registered a negative growth in area/ production and yield 
over the entire period 1951-52 to 1980-81. 

The pulses which are the main source of protein in 
Indian diet suffered in terms of growth over the entire 
period in both districts. Gorakhpur district reported a 
negative grovrfch in area while Muzaf farnagar showed negative 
grov'/th not only in area but also in production. 

All foodgrains registered similar positive growth 
trends in both districts though growth in area, production 
and yield is more impressive in Gorakhpur than what is 
observed in Muza-ff-arnagar district. It may be noted that 
growth rate in Gorakhpur district is more consistent than 
district Muzaf farnagar. 

Muzaff arnagar district failed miserably in case of 
oilseeds cultivation where it registered a negative growth 
in area/ production and yield over the entire period, 
Gorakhpur district/ despite an appreciable growth in terms 
of area and production got a set back in terms of growth 
in yield. The magnitude of deceleration was faster during 
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pre— green revolution period whereby Muzaf farnagar conceded 
negative growth in area, production and yield while Gorakh- 
pur district reported a minus growth in production and yield 
over the reference period. 

Among non-food crops sugarcane attained an appreciable 
groivth in area# production and yield in both the districts 
though the growth in area and production is faster in 
Muzaf farnagar district over the entire period. The point 
of difference between the districts under consideration is 
that in case of Muzaffamagar both pre and post-green 
revolution period reported a positive growth though post- 
green revolution period witnessed faster growth in area and 
production while Gorakhpur conceded negative growth in 
area and production during post-green revolution period. 

Briefly speaking# the' post-green’ 'revolu'tlon" e'ra 
presents a picture of higher growth in U, P. 's agriculture 
than what is observed prior to the green revolution. In 
this era# intensive agriculture through the introduction 
of land-augmenting technological change appears to be a 
major source for the present agricultural grov^th and shift 
in cropping pattern# specially shift in area under wheat 
cultivation. 
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Chapter IV 


MODERNISATION, GROWTH aJJD OCCUPATIOiaAL DIVERSIFICATION 

IN U.P. AGRICULTURE 

Rationale underlying the suggestion for modernisation 
of agriculture is that 'it leads not only to agricultural 
growth but also results in occupational diversification of 
rural economy. It removes agricultural backv;ardness and 
so agrariani.sm v/hich stands as a stumoling block on the 
v/ay to process of grov.t-h. This t\’pe of reasoning pre- 
supposes the positive relationsriip between modernisation, 
grou'th and occupational diversification in agriculture. In 
the present chapter, an attempt is made to establish the 
relationship, if there is, any, betv;een modernisation, 

grov,t.h and occupational diversification in U.P. agriculture 
to* 1980-81 

during 1956-57/using multivariable regression analysis. 

The chapter is divided in three parts. The. first 
part presents a reviev/ of numerous studies on the question 
of modernisation and growth in agriculture. In second 
part an attempt has been made to discuss the relationship 
between modernisation and growth and in third part, the 
relationship betv/een growth and occupational diversifica- 
tion. The relationship betv;een modernisation and growth 
is discussed on the assumption that output growth in 
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agriculture is a function of change in output per hectare; 
and so the latter is taken as a dependent variable. The 
relationship between agricultural grovrth and occupational 
diversification is examined on the assumption that (a) 
growth leads to increase in agricultural or farm income, 
(b) an increase in farm income raises the demand for non- 
agricultural commodities and services and consequently, 
non-farm activities grov; and exi^and; and (c) expansion 
of non-farm activities leads to employment in the non- 
agricultural sector. Hence it is hypothesised that grov'/th 
and occupational diversification are positively relatedo 


part I 


Review of Literature . 

There is not much divergence of opinion about the 
contribution of modernisation to agricultural productivity. 
A country whose major portion of foreign exchange was spent 
on the import of foodgrains, has now reached a stage from 
which it is helping the needy friendly countries. Sub- 
stantial changes have occured in the farm productivity, 
cropping pattern and in the use of modern agricultural 


1P.5 


1 

technology. Modernisation has raised agricultural pro- 
ductivity and total production in the country, but its 

2 

impact has been uneven. A number of research studies on 
spatial analysis show that there are vade regional 
variations in the levels and grov.tih of agricultural output 
as well as in the use of inputs in various districts and 

3 

States of India. It is held that modernisation has 
touched only a few selected regions and crops of the 


1 

Singh, Sita Ram; “ 'rechnolooical Changes Parameters 
in Agricultural Productive Function ", Asnish Publishing 
House, 8/81, Punjaoi bagh, Hev; Delhi, 1986. 

n 

(a> Rao, C.H. Hanumantha; Technological Change and 
Distribution of Gains in Indian Agriculture ", Macmillan, 
1975, pp. 175-178. (b) Kahlon, A.S; Green Revolution - 

Some Lessons from Indian Experience , Agricultural Situa- 
tion in India, April, 1976, pp.3-5, (c) 

^(a) Ladejnsky, Vfol f; Ironies of India’s Green 
Revolution, Foreign Affairs , July 1970, pp, 758-68. (b) 

P.S, Sharma, Regional Variations in Rice Economy in India, 
Indian Journal of Regional Science , Vol.5, No, 2, 1973, 

pp, 126-146, (c) BoS. Rao and P.V. Sharma; Regionalisation 

for Growth and Balance in the Agricultural Sector, Indian 
Journal of Regional Science , Voi.XII, No. 11, 1980, pp.lOl- 
114. (d) Dharam Narain, Grox-jth of Productivity in Indian 

Agriculture, Occasional paper No. 93, Cornell University 
Ithaca, New York, June 1976. (e) G.M. Desai & G. Singh; 

Growth of Fertilisers in Districts of-India-Perf ormance 
and Policy Implications, ' Indian Institute of Management, 
Mimeo, 1973, p.l5. (f) Prasad, D.S; The HYV Phase in 

India ; Trends in Rice Yields and Institutional Aspects, 
Unpublished Ph.D. Thesis submitted to Andhra University, 
1980. 
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country, modern technology is being adopted only by big 

landlords resulting into inequality of rural income. 

Some people are not sure even v;ith the tempo of the 

revolution and fear that agriculture may be back to old 

technology if change in technology is not followed by 

4 

changes in rural organisation. 


A nurmcer of studies on various aspects of agricultural 

modernisation nave been undertalien in India, hhile some 

have tested the farm efficiency and e::a.T.inec che sice 

5 

proauctivity relationship, others have analysed the 
impact of Green Revolution on employment in farm 


4 

Ghosh, R.R; Jicriculture in Sconomic Development with 
special Reference to Punjab , Vikas, Rev; Delhi, 1977, p.73. 

5 

(a) Sankhyan, P,L; Size of Holdinc and Productivity - 
A Case Study of Punjab , A3I, March 1978, pp. 773-775, (b) 
Chaddha, G.K; Farm Size and Productivity Revisited, Some 
Notes from Recent Experience of Punjab, EPW, (Reviev: of 
Agriculture), September 30, 1978, ppA-87 - A-96. (c) Rao, 

C.H. Hanumantha (1964); Alternative Explanations of the 
Immense F^elationship between Farm Size and Output per 
Acre in India, Indian Economic Reviev/ . (d) Bhatia, S.3; 
Spatial Variations, Changes and Trends in Agricultural 
Efficiency in U.P. 1953-63, IJAF , January-March, 1967. 

(e) Saini, G.R; Farm Size, Resource Use Efficiency and 
Income Distribution , Allied Publishers; Bombay, 1979. 
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sector. some others have examined the Influence of 
technological factors on different sice group of farm.’ 


IlSb°ur!1rrSrc;ntre'f S^nay”^i?rK lit” 

lut?on";;a'^ffr?lil“iri®l;-JSl“T’=i I.^/creef 1.^^“ 

U p PDr,- /d" t pmploiTnent and Incompc- on 

a; Agriculture), March 27 iQfiS 

A2-A10. (c) Billings, M.rh & S-:nah 

o-reen Revolution ; The Er-^ori on^l^- ^ "^he 

Of Agriculture). Dec^er'liriSw^rSif 

Laxminaravan, H; Chanainn PP* 2z:l-A^24* (d) 

Ac"S:i: B: hiv: pp?i8?tii£“-)^r" 

EmploJment'and'"l?Se°DiI“iSS?SM5- “"™9® °n Farm 

Economics, Indian Acricul^urai pS division of Agricultural 
Delhi, 197 2 . "Green RevoIuSn lnl ?^^ Institute, hew 

pp. 30-45. (if Measurement S° ft?SAf- ^^^I-:"®Ptember 
employment Effects of Agricultura? ^ ^ Inairect 
Change, Employment in Dlvelooin^ ^ ^ Technical 

Ford FoundatiA Stud? on _a 

sity Press. (g.) Raj/iC.N* HechanisttT' Univer- 

in India and Sri Lanka (■'■’'-ion/ f^^s^tion Or. agriculture 

ment in Agriculture - CaJe^3?udi Employ- 

ILO, Geneva, 1973. -tucies from Pour Continents; 


April 4r;i97?r'pp;60?!605!“"(brH2rls?I "'J°SFamme, Era, 

Production on Large and Small Farmers i n Drop 

tation Abstracts, 33(10) : 5376-A, 197^ 
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8 Q 

Jussawala, the Board of Sconomic Enquiry Punjab,^ 

10 11 

Schiller, Faulkner, Reed and Brown, Giles, and 

13 

Gupta suggested that agricultural productivity and farm 
income ware positively associated with mechanised culti- 
vation. 

Jussawala (1949) observed that the yield per acre 
increased in Government owned axperimental farms m.inimum 
by 40 per cent followung mechanisation cf farnung opera- 
tions. 


'^Jussawala, Mehroo; Mechanisation of -'*criculture, 
Indian Journal of -"‘.ari culture Economics , Vpi.4, Uo.l, 
March 1949, pp. 145-158. 


9 

Board of Economic Enquiry, Punjab; Economies of 
Tractor Gultivation in Punjab, Publication Eo.oO, 

Controller of Printing and Stationary, Punjab, Chandi- 
garh, 'I960. Economdcs of Tractor Cultivation in Punjab, 
1957-58, Publication No. 62, 1961. 

10 

Schiller, Otto, Modern Agriculture in Small Holdings- 
Experience in Vfest Germany, Indian Journal of ^-ari cultural 
Economics , Vol.l4, No. 4, December 1959, pp. 47-53. 

11 

Faulkner, M.D; Reed, G.N. and Brown, D.D; Report of 
Government of India on Increasing Hilling Out turn of 
Rice from Paddy in India, Ford Foundation, New Delhi, 
September, 1963, 

1 2 

Giles, G.W; Report on Agricultural Power and Equip- 
ment Sixb-panel 3, Manufactured, Physical and Biological 
Inputs, world Food Society, November 1966. 

13 

Gupta, Madan Lai; A Case Study into the Economic 
Potentialities of Tractor Cultivation in the Punjab, M.Sc. 
Thesis (Unpublished) , College of -Agricultural University, 
Ludhiana, 1966. 
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The Board of Economic Enquiry, Punjab (1956-57) 
suggested that the returns per vrarker on a family farm 
(per day and per year) were four times higher for tractor 
cultivated holdings than that for bullock cultivated 
f arms . 

Schiller (1959) observed that in spite of preponde- 
rance of small and mediiam sized farms in Western Germany, 
mechanisation increased agricultural production manifold 
during the post-War period, 

Faulkner, Reed and Brovm (1963) suggested to the 
Government of India to increase yield of edible rice 
from paddy via mechanical threshing of the crop at the 
optimum moi-sture content, bulk handling, off-farm mecha- 
nical dryers and fully protected scientific storage 
outside the farm. 

Giles (1966) observed that preliminary analysis 
indicated a positive relationship between crop yield and 
the horse-pov/er available per hectare. He indicated 
that the pov/er and equipment inputs should be of the 
kinds that wuld contribute to increased yields as a 
first piriority. 
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Gupta (1966) applied budgeting technique to explore 
the possibilities of increasing farm income on a 25 acre 
bullock operated farm through the introduction of tractor 
cultivation in Galib Kalan village of Ludhiana district. 
The author concluded that it v/as profitable to sv/itch 
over from bullock to the tractor. 

The above studies found a positive relationship 
betvieen agricultural productivity and mechanised culti- 
vation. Yet, there are a fevj studies v/hich concluded 
that mechanisation did not bring about substantial changes 
in agricultural productivity and farm income. 

The Board of Economic Enquiry, Punjab (1957-58) 
found that there viere- no s-ignificant differences in in- 
comes and expenditures per acre of tractor cultivated 
and bullock cultivated holdings o 

1 4 

Hawkings' (1964) observed that while tractors 
ploughed deeper, experiments had shown that they did not 
necessarily increase yields. 


^'^Hawkings, T.C; Cultivation with Tractor Implements, 
Souvenir Issued on the Occasion of the First Annual 
Ploughing Championship, Agricultural Machinery Associa- 
tion of India,* New Delhi, December, 1964, pp,l7-29. 
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15 

3ina *-i.grav;al (1983) demonstrated that output per 
hectare of gross cropped area was positively related to 
the e::penditure on fertilisers and manure as well as to 
the percentage of gross cropped area irrigated, and 
negatively related to the size of the area cronped in 
Punjab. The use of tractors and tubev/ells, in comparison 
v;ith bullocics and canals' respectively v/as not found to 
affect the gross \’-ield. vliile ei:amining vjheat specific 
yield effects of mechanisation, she suggested that unlike 
the neutral effect of tractor-use on v;heat yield the use 
of tuDev:ells in comparison with canals was found to have 
a significant positive effect. This v;as largely necause 
tubewell enabled the farmer to have a better control 
over the quantum' and the timing of "irrigation than v;as--- 
possible v;ith canals. The factors other than tubevrell 
irrigation, v;hich v;ere found to affect yield v;ere expendi- 
ture on fertilisers and manure, expenditure on seeds and 
the agro-climatic zones to v/hich plot belonged. The 
overall variation between farms in the vield of HTV v;heat 


15 

-ngarival, Bina; Mechanisation in Indian «gricul- 
ture ; An Analytical Study based on the Punjab , Allied Pub, 
Pvt. Ltd, hev; Delhi, 1983. 
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W3.S found to be lov/. similarly, the elasticity co- 

efficients of the significant enolanatory variables v/ere 

also found to be lov/. the, therefore, concluded tho.t 

the yield of HY^7 wneat in i^unjab appeared to have reached 

a plateau and the scope for further increases through 

existing inputs appeared to be limited. ^ 

Bisaliah^° (1984) demonstrated of _3_o.5 per cent 
increase in per acre output of v/heat in lerozerur dis- 
trict, 10 per cent v;as attributable to gain in efficiency 
(technical Gh'.--nge), and 27.3 per cent v/as attributrdbie 
to increased use of labour, fertilisei', irriC'-'-ticn and 
caTvital per acre. 

17 

Gupta (1935) asserted th-^t cropping intensity, 
irrigation, HT/ and fertilisers have played an importanc 
role in increasing productivity per unit of nec area 
sov/n in Haryana. 


*1 ^ 

bisaliah, S- Contribution of Irrigation to Outpuc 
and Employment Grov/th under Nev/ V/heat Production Techno- 
logy, The Asian Economic Review , Vol.^CiVI, Kos.l & 2, 
April and ^■i^ugust, 1984. 

1 7 

Gupta, D.P; Agricultural Develoomenu in Haryana , 
a.gricole Publishing academy, Hew Delhi, 1985. 


I 


I. 



18 

Sita Ram Singh (1986) applied aggregative produc- 
tion function technique to e3<plain the impact of various 
factors on output in Darbhanga district of Bihar and 
concluded that output v;as largely e:-:plained by labour, a 
non-technological factor and the role of technological 
variables was secondary. Technological factors together 
explained merely 15 per cent variation in gross total 
output, ^-miong the technological factors output was found 
ro oe largely responsive to chemical fertilizers, followed 
jjy liTV seeds. Irrigation v7-as not found to be a signifi- 
cant variab'le affecting the output. The crop-v;ise 
production function revealed that some of the technological 
factors like irrigation and HYV seeds were also important 
in some crops like v.iieat end potato etc. 

19 

• Nalini Govind " (1986) observed that fertiliser con- 
sumption per hectare and proportion of rice area irrigated 
V7ere the tv70 variables v/nich explained positively and 
significantly yield levels in most of the regions in 

Singh, 125 ^ 

19 

Nalini, Govind, Recional Perspectives in -'-igricul- 
tural Development , Concept Publishing Companv, Nev; Delhi, 
1986. 
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India, both during 1967-68 and 1970-71. The same was 
true in case of all regions taken together. She indi- 
cated that, all the variables except percentage of area 
under High Yielding Variety influenced wheat yields 
Qositively but only two variables namely, pumpsets and 
wheat area irrigated improved the B. square value in 

1967-68 while in 1970-71, fertiliser consumption per 
hectare, tractors (per thousand nectare), pumpsets, and 
irriaated area v;ere significantly associated 

v;ith Yield in wheat regions of India taken together, 

on 

Suryanarayana Raju (1987) observed that resource 
base infrastructure (percentage of net irrigated area 
to net area so\'n, number of tractors pr-r .lakh 03 ; popula- 
tion, oil engines and electric inotors'pe'r lakh of 
population, road mileage per la-:h hectares and percentage 
of electri. fled villages and tovjns to total number oa. 
villages and towns etc.), input use (percentage of gross 
irrigated area to gross cropped area, intensity of crop- 
ping, fertilisers used per hectare of cropped area and 
credit availability per hectare) and productivity are 
related to each other. 


^^Suryanarayana, Raju; S.D.V; Analysis of P roductivl;ty 
Levels and Sconomic Efficiency in Ag riculture, Chugh Publi- 
cations, Allahabad, India, 1987, 


The above mentioned studies clearly demonstrate 
that there is a positive relationship between modernisa- 
tion and agricultural grov±h vrhich occurs as a sequence 
to increase in output. It is a commonly held view now 
that agricultural growth can be accelerated further only 
through rational modernisation since there is very 
limited scope for an increase in area under cultivation. 

The numierous studies has been conducted to mecsure 
the level and impact of agricultural modernisation. But 
most of these studies are specific in nature an the 
sense that either they tried to gauge the level and 
extent of modernisation or analysed the impact of one 
or some specific aspect of modernisation (i.e. mechanisa- 
tion, fertiliser consximption, irrigation or area under- 
HYV) on agricultural productivity or grov/th, VJith a 
few exceptions, one finds almost a complete absence of 
studies to analyse the overall effect of modernisation 
on agricultural grov.-th; and most prominently comparative 
study of two different areas or regions. Most of the 
studies based upon secondary data and tabular analysis 
give only a general outline of the impact of modernisation 
in agriculture. In India where agricultural conditions 
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are highly variable, such studies assume relatively 
greater importance. In the present chapter we, there- 
fore, attempt to analyse the impact of modernisation 
on agricultural growth in Gorakhpur, Muzaffamagar 
districts and Eastern, Western regions of Uttar Pradesh, 


PART II 

Specification of Variables and Methodological Design 

The following indicators have been tdcen together 
to show the magnitude of modernisation in agriculture: 

1, Percentage area irrigated by tubewells 

2, Agricultural machinery per hectare 
-3, Area under HYV 

4. Fertilizer consumption per hectare 

5. Cropping intensity 

6. Percentage area irrigated under the crop 

The list of factors that are considered to be rele- 
vant in showing the magnitude of modernisation in agricul- 
ture as given above is in no way exhaustive and many other 
factors could have been considered. We have, however. 
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limited our analysis for 


consideration of these factors 


on the assumption that land augmenting technological 
Chance matters most in the content of agriculture and 
these variables are Important component of this techno- 
logical change. Moreover, availability of data on these 
variables is not a constraint. 


._rea irrigated by tubevrells that includes its major 
part irrigated by private tubeuells, reflects some 
degree of invest! veness on the part of farmers; i.e. 
induced investlment. Such induced investment also 
indicates (or measures) farmer's progres-iveness 
that matter, ' change-dn pr-oduction -rela>.j.ons. Hence 
positive relationship between yield and area irrigated 
by tubewells is expected at least in certain crops. 

Agricultural machinery (pumpsets and tractors) per 
hectare of cultivated land refers to mechanisation in 
agriculture. It is supposed to be accompanied with land 
augmenting technological change and on the other hand, 
it also reveals public and private investment. Here also 
„e expect the positive relationship between growth and 


this variable. 
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Agricultural productivity is closely associated with 
high Yielding Varieties of seeds at least in certain 
crops where high yielding varieties of seeds are availa- 
ole and used. The use of HYV seeds requires controlled 
water supply and they are very responsive to fertiliser 
useo 

The fertiliser consumption is expected to be posi- 
tively related to yield in all crops in general and 
highly associated in positive way to yield under crops 
with HYV seeds like v;heat and paddy because the new HYV 
h ^ seeds are responsive to chemical fertiliserso 

Cropping intensity is supposed to be affected by 
the use of new technology (HYV seeds, fertiliser-consump- 
tion etc.). We, therefore, expect a positive association 
between cropping intensity and yield. 

The yield per hectare depends not only on the above 
mentioned variables but also on the availability of 
irrigation facilities. With availability of irrigation 
water, crops which require more investments and yield 
more incomes are grown since irrigation ensures certainty 
in production. The use of HYV seeds and fertiliser depends 
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upon the availability of irrigation. Thus a positive 
association is hypothesised between yield and irrigated 
area. Percentage area irrigated to total cropped area 
has been used in case of oil seeds, maize and food- 
grains where the data for area irrigated under the crops 
v^as not available for the desired period. But this re- 
placement would not affect the results since we are not 
making the inter-crop comparisons. 

Multiple linear regression model is fitted to the 
above mentioned data for the period 1956-57 to 1980-81. 
The entire period has been divided further in two sub- 
periods; 1956-57 to 1965-66 (i.e, pre-Green Revolution 
period) ^and 1966-67 to 1980-81 (i.e. post-Green Revolution 
period) . Rationale underlying this division of the whole 
period is that the new technology (fertiliser responsive 
HYV seeds, pesticides etc) was introduced in agriculture 
since the mid-sixties which brought about a radical 
change in agricultural sector, especially raising the 
yield levels in some particular crops like v;heat, paddy 
and maize. We, therefore, expect the measures of moder- 
nisation to have more close association with yield 
during post-Green Revolution period than during to the 
pre-Green Revolution period. 


All the indicators of modernisation are common for 
both the periods except area under HYV seeds which was 
introduced since 1965'-66 onwards, and therefore it is 
available only for the post— Green Revolution period. 
Owing to this discrepancy, the regression results have 
been arranged in three different sets. In the first 
instance, the results have been worked out with common 
indicators for both before and after— Green Revolution 
periods and referred to as first phase and second 
phase respectively for the anal^.-diical convenience, V/e 
now added area under HYV to common indicators of moder- 
nisation and worked out another set of results for the 
post-Green Revolution period and this has been termed 

multiple linear regression model 
is fitted to observe the relationship betv/een yield 'and 
modernisation for the six crops namely sugarcane, wheat, 
paddy, oil seeds, maize in particular and foodgrains in 
general at State (U.P.), region (Eastern and Vfestern) 
and district (Muzaff arnagar and Gorakhpur) levels. 

The model used for analysis is as follows : 

Y w ”4* t) 4* Id 4h Id jiX 4* t? dc 

11 22 33 44 55 

where, Y = Yield per hectare 
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i 

*•4 




= Area irrigated by tubeweils 
X 2 = Agricultural machinery per hectare 
= Area under HYV seeds 
= Fertiliser consumption per hectare 


A and b ' s = 


Cropping intensity 

Area irrigated under the crop 

Parameters to be estimated 


The Regression Results 


The results of the regression analysis are arranged 
in Tables4.1, 4.2 and 4.3, Our regression model signi- 
ficantly explains the relationship betvreen yield levels 
for the crops and various modernisation indicators in 
U.P. during the first phase 195d— 57 to 1965—6^ where we 

have 83.6%, 80.7%, 66.8%, 63.70%and 60. 9 CPo explan at ion 
2 

in terms of R values for the crops like foodcrains, 

v/heat, oil seeds, sugarcane and paddy respectively. It 

is interesting to note that the explanatory pov/er of the 

same set of variables sharply declines for all crops 

during the second phase 1966-67 to 1980-81, when the 

area under HYV is excluded. But with the addition of 

the area under KYV to the given set of variables, we 

2 

observe that the R value significantly improves specially 
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in case of paddy, and foodgrains in the State since 

2 

1966-67 to 1980-81. In case of maize, the R value also 
improves with the HYV inclusion in the post-Green Revo- 
lution period. However# the inclusion of HYV does not 
make much difference to the level of explanation parti- 
cularly in case of wheat, as it renders only 55 per cent 
explanation. The inclusion of the HYV variable in the 
set of indicators does not make much difference to oil 
seeds and sugarcane in the post-Green Revolution era. 

But the regression results obtained in before and after 
Green Revolution with and without HYV variable, explain 
that the introduction of HYV seeds improves the level 
of explanation significantly, particularly in case of 
paddy and total foodgrains. Keeping in view, the fact 
that fertiliser responsive HYV seeds are effective only 
when their is assured supply of water, paddy is grown in 
rainy season when farmers do not face the water crisis 
due to rains while wheat crop is grown during v/inter 
season and farmers have to depend upon canals and other 
irrigation system which is not developed sufficient enough 
to meet out the water requirements of the crops grown in 
season. There is always crisis of irrigation. The in- 
adequate irrigation facilities prevent the farmers to use 
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proper doses of fertiliser for achieving higher yield 
level in wheat crop. Our model reported a very low 
level of explanation for maize and it is only because 
we are still far beliind in terms of coverage under I-r/V 
maize. 


The results presented in Table 4.1 make it clear 
that the adoption of HYV varieties of seeds has brought 
about some amount of stability in crop yields. Had it 
not been such case, tnere could be some kind of declining 
btate, as phase two indicates; if compared with phase 
three. 

The region-wdse regression results presented in 
_Table_4, 2 indicate that in case of Eastern and Western 
regions, the choosen indicators provide sufficiently 
higher level of explanation for yield levels but this 
association is revealed clearly during post-Green Revolu- 
tion period V7hen level of explanation is higher than 
the first phase of 1956-57 to 1965-66 in Western and 
Eastern regions. Another noteworthy point is that the 
level of explanation is higher in Western region than 
in Eastern region for almost all the crops. - 'Wnen we 
include HYV seeds in our analysis, the level of explana- 
tion increases in both regions v/hich demonstrates the 
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importance of HYV seeds for raising the yields in crops 
like wheat and paddy. It iray be noted here that the 
regression analysis presents 56 per cent explanation 
for maize in V;estern region during second phase, v/nile 
level of explanation is only 35.9per cent in Eastern 
region. It is because the coverage under KYV maize is 
higher in Western region. 

Vie have very good explanatory pov;sr for paddy, wheat 
and foodgrains in the district of Gorakhpur during the 
period 1956-57 to 1955-66, The explanatory pov/er declines 
significantly in case of paddy wnile that of iaaiza 
improves during the second phase 1966-67 to 1980-81. The 
inclusion of HYV seeds in the model improves the situation 
v/ith increased values in the tiiird phase. It shov;s 
that HYV tecimology has som.e built-in stability in crop 
yields, otherwise t'nere could have been the situation as 
the values obtained in the second phase without HYV 
presented in Table 4.3 indicates. 

The level of explanation is lower i.n Muzaf f arnagar 
than in Goralchpur for all the crops, except sugarcane 
during the first phase. But during the second phase our 
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model explains QT.i, 73% and about 80% contribution of 
modernisation indicators toward yields in paddy, wheat 
and foodgrains. The intorduction of area under IIYV in 
regression model for the period 1966-67 to 1980-81 
further improves the level of explanation in almost all 
the crops taken into consideration. This further suggests 
that the impact of high yielding varieties of seeds on 
agricultural productivity is higher in h'estern region of 
the State of U.P. It indicates that in parts or areas 
v/here assured v;ater supply and better water use is a 
reality, the responsiveness of KYV technology to yields 
would be higher as the regression results in case of 
Muzaff arnagar obtained in the second phase shows. On 
the whole, the regression results show that the indicators 
of modernisation considered in this chapter “fiave "signifi- 
cant explanatory pov/er. Hov/ever, the effectiveness of 
these variables in yield gro^-^th varies from one region to 
another and one district to another at the inter-regional 
level. 

P Statistics also suggest that model is fit to 
explain the relationship between dependent and independent 
variables particularly during 1966-67 to 1980-81. During 
first phase of 1956-57 to 1965-66 F value is significant 
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at 5 per cent level in case of foodgrains and that too 
in district Gorakhpur only. That the F value is in- 
significant for all crops under consideration in U.P. 

It is significant at five per cent and at one per cent 
level for paddy and wheat in Eastern region and at one 
per cent level for both paddy and foodgrains in Western 
region while level of significance is 5%, 1%^ 5% and 1% 
for paddy, wheat, maize and foodgrains respectively xn 
Goralchpur district and 1%, 5% and 1% for paddy v/heat and 
foodgrains in Musaf f arnagar district during second phase 
1966-67 to 1980-81. Our regression model explains the 
relationship between yield and independent variable in 
terms of F statistics which is significant at 1% for 
Daddy and foodgrains in the State as a v/hole, at l/o, 5% 
and 5yo for paddy, wheat and oil seeds in Eastern region 
and at 5%, 5%, 5% and 1% level for paddy, wheat, oil 
seeds and foodgrains respectively in VJestern region ^diile 
p value is significant at 5%, Sv'o and 1% level for wheat, 
maize and foodgrains in Gorakhpur and 15^, 5% and 1% for 
Daddy, wheat and foodgrains respectively in Muzaff arnagar 
£f-ter the inclusion of area under HYV during 1966—67 to 


1980-81 
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t Values relating to individual significance of 
various measures of modernisation to yield levels in 
different crops also suggest the positive relationship 
between modernisation and grov/th. As expected the area 
irrigated by tubev/ells is significant at 5 % level and 
positively related with yield in wheat in the State of • 
U.P. during first phase 1956-57 to 1965-66.' Although 
insignificant during second phase it is significant at 
I/O level and has a negative sign which speaks of the 
reverse relationship betv.'een yield and area irrigated 
by tubewell in paddy during third phase and therefore, 
deserves the explanation. Traditionally the paddy culti- 
vation has been a major staple kharif crop in Eastern 
-U.P. and cons ti tut es_a major chunk of total area under 
oaddy cultivation in the State. Eastern region is plagued 
by heavy floods, waterlogging and salienity which ulti- 
mately either wipes out the crop or makes it extremely 
difficult to adopt nev; techniques of production and even 
if one applies it results in poor paddy yields. In 
Eastern region it is insignificant in first tvx? phases 
and significant at 5/o level bearing a negative sign in 

I 

paddy during third phase. The same explanation is 
applicable in this case also as given for State. 
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Area irrigated by tubewells is negatively associated 
with maize yield and significant at one per cent and five 
per cent level during second and third phase respectively 
in Gorakhpur which is not unexpected. It is significant 
at ten per cent level and has a positive association with 
wheat yield during the first phase 1956-57 to 1965-66 in 
Gorakhpur while in Muzaffamagar its value of coefficioit 
is insignificant through all phases. 

There is positive relationship between paddy yield and 
agricultural machinery per hectare and highly significant 
at 1 per cent level in U, P, during thrid phase. Agricul- 
tural machinery has a negative association with maize yield 
and significant at 5 per cent level in Western region diring 
second and third phase simultaneously while coefficient of 
variation is significant at the ten per cent level with a 
negative sign with yield in sugarcane daring third phase in 
Western region. 

The use of fertilizer responsive high yielding varietie 
of seeds with assured water supply has been the essence of 
new technology intro diced in mid- sixties. The results of 
our regression model, in this respect, are what we expected. 
The fertilizer consumption per hectare has a xx>sitive 



14,9 


association with yield and significant at 5 per cent, 
lO per cent, lo per cent and 5 per cent level in paddy, 
wheat, foodgrains and sugarcane crops during second phase 
in Eastern region while it is negatively related with 
wheat yield during first phase and significant at ten 
per cent level. Ther's nothing unusual since farmers, 
in that early period dependend entirely upon the mercy 
of nature for water, and fertilizer application resulted 
lower crop yields. Fertilizer consumption has a 
negative association with yield in oilseeds and signifi- 
cant at five per cent level while its association with 
yield in sugarcane is positive and significant at ten 
per cent level only in Eastern region during third phase. 

Model has reported a positive relationship between 
fertilizer consumption and yield in paddy, wheat and food- 
grains vrtiich is significant at five per cent level in 
Western region during the second phase. The nature of 
relationship between fertilizer consumption and yield 
is found to be positive in wheat and foodgrains and 
significant at 5 per cent and one per cent level while 
it is negative and significant at five per cent level 
in oilseeds in Western region during third phase* 
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Fertiliser application is reported to be positively- 
associated with yield levels in v/he at, maize, foodgrains 
and sugarcane and significant at 5%, 10%, 10% and 5% 
respectively in district Gorakhpur during the second 
phase. The association is found to be positive in v/neat 
and sugarcane crops while negative in case of oil seeds 
in Gorakhpur during third phase. 

On the other hand the relationship between yield 
and fertiliser application in case of total foodgrains 
is reported to be positive and significant at 10 per 
cent during the third phase only in district Muzaffar- 
nagar, 

As_ per pur expectations a positive relationship is 
reported betv/een cropping intensity and yield in paddy 
and total foodgrains and significant at one per cent and 
five per cent level respectively in Uttar Pradesh during 
third phase v/nile cropping intensity i.s negatively 
related v;ith total foodgrains yield but significant at 
10 per cent level only during first phase. It is obvious 
since during first phase higher cropping intensity, in 
absence of proper irrigation facilities, high yielding 
varieties of seeds and fertiliser use, resulted in decli- 
ning yield. 
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In Eastern region we find a positive association 'i 

between cropping intensity and yield in oil seeds during | 

( 

third phase. The nature of relationship is positive i 

for maize crop and significant at five per cent level j 

during both second and third phase in i-testern region. I 

I 

It has a positive relationship v.'ith yield in foodgrains 
and oil seeds-- also and significant at five per cent level 
during third phase in Western region. 

Cropping intensity has a positive association with 
yield in paddy and wheat having a significance level 
of five per cent while it is inversely related v/ith’ 
yield in maize with 5% level of significance in district 
Gorakhpur during second phase. Though our regression 
model reported a negative sign with maize, yield in 
Gorakhpur district it is positively related v;ith 
maize yield in Western region during third phase. The 
explanation is simple enough to grasp. The availability 
of assured water supply makes it possible for the farmers, 
in Western region, to use fertiliser responsive high 
yielding varieties of seeds to attain higher yield levels : 

in maize and thus the use of new technique of maize culti- 
vation is more than to compensate the decline in soil 
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fertility on account of increase in cropping intensity. 
Our regression model gives a positive relationship 
betv/een cropping intensity and yield in paddy during 
third phase in Gorakhpur district. 

Cropping intensity reveals a positive association 
V7ith yield in paddy through all phases in Muzafernagar. 
Its association v/ith yield is positive in v;heat having 
10>i level of significance during second phase while e 
negative relation significant at lO'/i level is reported 
in case of sugarcane in the same district during third 
phase. 

The regression equation establishes a positive 
relationship between percentage area irrigated under — 
the crop with yield in wheat and total foodgrains having 
five per cent and ten per cent level of significance 
during first phase in U.P. Irrigated area reported a 
positive association vjith yield in sugarcane also and 
is significant at five per cent level during second and 
third phase respectively. 

There is a negative association between irrigated 
area and yield in paddy in Eastern region during second 
and third phase. It is negatively associated with yield 
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in sugarcane als'o but significant at 10 per cent only 
in the same region during third phaseo The nature of 
association with yield is positive one and significant 
at lOvo level in case of paddy and foodgrains and negative 
ana signiricant at 10>u level in case of oil seeds during 
third phase in Vvestern region. 

Percentage area irrigated under the croo shov/s a 
negative relationship v.dth yield in oil seeds in Goralcb- 
I'iUr during third phase. It is rositively associated v.dth 
yield in foodgrains and significant at ten per cent level 
during first phase in Mucaf f arnaaar. 

Our model explains that relationship betvTeen area 
paddy yield is positive one and highly 
significant at one per cent level in U.P. during 1966-67 
to 1980-81. Regression equation reported a positive 
association betv/een area under HY\’’ and yield in foodcrains 
ano orl seeds also but v.dth lower level of significance 
being and 10/i respectively. The positive relationship 
between dependant and independent variables in case of 
oil seeds implies that HYV oil seeds if developed and 
applied in agriculture, vKDuld have been very successful 
in Uttar Pradesh. The t values relating to KYV in case 
of oil seeds show its significant association v/ith yield 
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in the State. It is interesting to note from the noint 
of viev; of oil seeds output grov/th, if it is to be 
promoted in the State. 

•!-i.rea- unoer i-IfV seeds revealed a direct relationship 
v7J-th yield in paddy and oil seeds in Eastern region and 
is significant at five per cent and at one per cent level 
respectively. It has "a positive association v.dth yield 
in total foocgrains and oil seeds havincr ten ne-r cent 
and one per cent level of significance respectively in 
■ Vve stern region. 

In district oorakhpur it depicts a positive asso- 
ciation with yield in oil seeds and is highly significant 
at one per cent level while it demonstrates the oositive 
relationship v/ith yield in paddy and significant at S% 
level in district Muzaf f arnagar. 

The regression analysis of factors determinino the 
yield level in agriculture clearly demonstrates that 
there is a definite positive association betv/een various 
indicators of modernisation and yield level at least in 
paddy, wheat, foodgrains and sugarcane at State, reaion 
and district level. Besides these crops our model has 
shovm a positive impact of various indicators of moderni- 
sation on yield in oil seeds at all levels while 
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explanation for maize is found to be satisfactory in 
i-'«estern region only. It is to be noted that relationship 
betvreen dependent and independent variables is more 
pronounced and clear during 1966-67 to 1930-81. Lilcev/ise 
L-he level or explanation is higher in district fauzaffar- 
nagar and Western region than district Gorakhpur and 
-astern region. This implies that new technology has 
oeenmore effective in Western region than Eastern regiouo 
One of the major factors responsible for this is the 
recurring floods anc vj-aterlogcfing and lower availability 
of irrigational facilities in eastern region. The 
majority or farmers in the Eastern region is that of 
small and marginal land holders v/ho are neither in a 
position-nor willing to^-share the adoption of new agri- 
cultural practices due to lumpiness in investment. The 
investiveness of the farmers in Eastern region tov;ards 
development of private means of irrigation and other 
agricultural practices has been found to be very lox-/ on 
account of prevalence of poor socio-economic conditions. 

The preceding regression analysis clearly highlights 
that there is a positive association bet;veen modernisation 
and growth in agriculture. It may be said that moderni- 
sation leads to grox-rtih in agriculture and removes the 
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agricultural backwardness and so agrarianism which stands 
as a stumbling block on the way to the process of growth. 
However, the realisation of benefits from modernisation 
is limited to the conditions in which it is introduced 
and production takes place in area. 


part III 

Grovjth and Occupational Diversification in 
Agriculture ~ 

In the foregoing chapter, we observed a significant 
rate of growth in U.P. agriculture. In previous section 
of this chapter obtained a positive relationship 
between modernisation and crov/th in agriculture. Now 
V7e shalU examdne another important aspect of economic 
development i.e, 'Occupational diversification'. It is 
held that occupational diversification is natural outcome 
of economic development. The history of economic develop- 
ment around the World gives conclusive evidence that 
beyond a certain stage of development it becomes diffi- 
cult to accelerate economic development unless the 
occupational patterns are diversified and the proportion 
of the workforce entirely dependent upon agriculture 
gets reduced over time. It is true that development of 
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agriculture is prerequisite for tri^ring cf f the economic 
grov/th but there is much evidence to show that the 
~jroportion of population depending upon agriculture is 
much less in agriculturally advanced regions than it is 
in less developed regions. 


We expect that occupational diversification would 
^-ake place in the following schematic way* 


1. ^agricultural grov~h leads to increase in 
farm sector income including wage income 
from agriculture. 

2. Increase in farm sector income, in turn, 
raises ^ the demand for non- agricultural 
commodities and services which would lead 
to expansion of non-farm activities. 

3. Expansion of non-farm activities enhances 
the demand for labour i.e, -labour (surolus 
and/disguised) vn.ll be transferred to non- 
farm sector. 

Hence it is hypothesised that there is a 
posiuive relationship betv/een grovjth and 
occupational diversification in agriculture. 


In tnis part oc the cnapter, vjb analyse the t^noe 
of relationship betv.'een gro\irth and occupational diversi- 
fication in Uttar Pradesh agriculture dxaring the period 
1961 to 1981. 
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For this, the proportion of agricultural vrorkers 
to total workers has been taken as a dependent variable 
because any decline in it would suggest the increase in 
non-agricultural activities meaning thereby occupational 
diversification. vve have chosen the follov/ing independant 
variables : (i) agricultural income per worker; (ii) area 

under commercial crops and (iii) proportion of non-agricul~ 
rural income to total income. 

he eunect a negative association betv;ecn proportion 
of agricultural v/orkers to total v.-orkers and agricultural 
income per x-.orker i.e. higher the agricultural income, 
lesser would be the proportion of agricultural vrorkers 
to total vjorkers and higher the occupational diversifi- 
cation and vice versa. It is so because any increment 
in agricultural income would result in higher demand for 
non-farm goods and services which in turn would lead to 
expansion of non-farm sector and tnus facilitating the 
transfer of labour from agriculture. 

The second variable i.e, the percentage area under 
commercial crops, is expected to be inversely related 
to proportion of agricultural workers to total workers. 

The proportion of non-agricultural income is also expected 
to be negatively associated with dependant variable. 
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Thus all the three independent variables are inversely 
related with proportion of agricultural workers to 
total workers implying that they should have a positive 
relationship with occupational diversification. 


A multiple regression model is fitted to the above 
mentioned data for the period 1961 to 1981. The entire 
period has been divided in two sub-periods (i) 1961 to 
1971 and 1971-to 1931. The independent variables are 
the same for both sub-periods. It may, nov/ever, be pointed 
out that we did not expect our model rendering adequate 
explanation during first sub-period 1961 to 1971. 

A multiple regression analysis, carried out to 
establish the relationship betvresn dependant and inde- 
pendant variables, has been restricted to State of U.P. 
only due to non-availability of data at region and 
district level. The multi- variable regression analysis 
has been based on the follov/ing model. 


a + + b^x^ + b^x^ 


where, Y 


X, 


X, 


Proportion of agricultural vrorkers to 
total workers. 

Agricultural income per worker 
Area under commercial crop 
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x:^ = Proportion of non- agricultural income 

to total income. 

a and b 's are regression coefficient. 

The coefficients of multiple linear equations have 
been arranged in Table 4.4. 

Our regression model does not clearly establish the 

relationship between dependant and independant" variables 

during 1961-71. Though the regression equation gives 

about 63 per cent explanation in terms of R square value, 

of the effect of proportion of agricultural income per 

vrarker, area under commercial crops and proportion of 

non-agricultural income to total income on proportion of 

agricultural workers to total vrarkers or occupational 

diversification. F statistics is also insignificant 

during sub-period 1961 to 1971. The coefficient of 

variation of proportion of agricultural \\'orkers to total 

workers is of positive nature ana significant at 5 per 

cent level which is contrary to our expectations. This 

unusual phenomenon cropped up because both the proportion 
of agricultural workers to total workers and proportion 
^of non-agricultural income to total income increased 

during the period 1961 to 1971. We, therefore, find the 

positive relationship during the decade 1961 to 1971. 
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We have fairly high level of explanation. Over 92 
per cent of the association between dependant and in- 
dependant variables during period 1971 to 1981. This 
fact is again supported by F statistics which is signi- 
ficant at one per cent level. Another fact that all 
three variables are significant at l.o, 5% and 1% level 
and inversely related to proportion of agricultural 
workers to toral uorrers, leads to the same type of con- 
clusion. 

The results of our regression analysis clearly in- 
dicate that all the three independant variables i.e. 
agricultural income per worker, area under commercial 
crops and proportion of non- agricultural income to total 
income, are positively associated with occupational diver- 
sification, It implies that any increase in one or all 
the independent variables v;ould result in a decline in 
proportion of agricultural workers to total workers and 
an increase in non- agricultural workers to total vrorkers 
and vice versa. 

Since the inception of planning in rural India, some 
planned efforts have been made to modernise agriculture. 

In this context, three sets of policy programmes launched 
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SO far may be v;orth-mentioning. Firstly, intensive 
agricultural development programmes; secondly, the spurt 
of new technology, and thirdly, intensive rural develop- 
m.ent programmes. The first two programmes construe a 
package of m.easures and scnemes to introduce land aug- 
menting technological change in agriculture. The objec- 
tive of this change is to raise yield and employment 
potentials of agriculture for accelerating the rate of 
grovrth in rjroduction and income. The third one includes 
number of measures to develop rural areas based on 
cluster approach or grovrch centre theory or multi-level 
planning system. Among them, the programmes to diversify 
agriculture and its allied activities are worth-noting. 

This is the third stage of modernisation through which 
Indian agriculture is assumed to be passing. The success 
of this stage depends on the extent to v/hich the first 
tw'O programmes have brought about a change in the technical 
form of production and in the structure of production 
relations in agriculture. These programmes brought about 
a fairly significant increase in agricultural yield, 
but not before early seventies and since the effectiveness 
of the measures to develop rural areas based on cluster 



approach theory, depends on the success of the progra- 
mmes to raise yield and employment potentials of agri- 
culture for accelerating the grov/th in production and 
income, there would alv;ays be a time lag between 
agriculrural grovrtn and occupational diversification to 
take place. 

In India, from 1950 's onwards, the share of 

agriculture in national output fell consistently, and 

the share of non-farm sector rose (see Table 4o5). 

However, the employment structure re 5 ].,)onse lagged 

dbout 25 years benlnd, it nov; appears. Instead of 

falling, the share of agriculture in the work force 

actually increased betv;een 1961 and 1971. Thus there 

v.’as retrogression in the Indian occupational structure, 

21 

at least up until somev;here in the mid 70 's. That is 
v-hy our model does not render adequate explanation of 
the effect of independent variables on occupational 
diversification for the sub period 1961-71 while for 
the sub period 1971 to 1981 we find fairly high explana- 
tion and a close and positive association of proportion 


Bhalla Sheila; Vtork-force Structure 1981 : Turning 
of the Tide, Paper presented for discussion at a seminar 
"On Development and Inter-Regional Disparities in India" 
held ^on March 19- 21, 1983, at GIDS, Lucknow, and published 
in Mishra, and Joshi, A, (Edit*) * Regional Structure 

of Development and Growth in India, Vol.l, Ashish publish- 
ing House, New Delhi, 1983* 
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of agricultural income per v^-orker, area under commercial 
crops and proportion of non- agricultural income v;ith 
occupational diversification. 

Thus our regression model gives a fairly high ex- 
planation and establishes a positive association between 
grov/th and occupational diversification in agriculture 
and its allied activities in Uttar Pradesh. There has 
been, at last, some change in the right direction after 
mid-seventies. In this context, v/e are prepared to 
argue that on the employment front, the most exciting 
thing that has happened in the past 50 years in U.P. is 
the 0.59 per cent decline in tlie share of male agricul- 
tural v/orkers in total male vxsrkers in the State recorded 
2 9 

by 1981 Census. Table 4^.6 gives a bird's ey^'e view of 
the shifts over the past tv-o decades. This proportionate 
decline though marginal, which at last brings the 
direction of the trend in the employment structure into 
line with that of the output structure, may have many 
positive implications for the sake of people who remain 
in agriculture, and for the • economy as a whole. 
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Ibid, p.163 




Although the regression model gives a fairly high 
explanation of variation 'in agricultural v/ork-force but 
the decline in agricultural workers is very nominal one, 
irrespective of the fact that it happened for the first 
tim.e in last 50 years, and we can not say on this basis, 
that occupational dLvsrsL&catlon has taken place in Uttar 
Pradesh. 

Before getting into details, it vrould be in fitness 
of the thing to have an overall view of the ourput and 
employment structure in the economy of Uttar Pradesh. 

As is evident from Table 4.5, the share of agricul- 
ture in State income fell consistently, and the share 
of- manufacturing and services .rose. However, the 
employment structure response lagged far behind about 
25 years. We can speculate that, like the high rate of 
savings observed during 1970 's, despite lov; per capita 
incomes, the recent occupational shift may be in past, 
the end product of unequal income distribution. The 
income elasticity of demand for manufactured goods and 
services is highest for people in middle income and 
highest income groups respectively. Given a significant 
subset of the population moving upwards within these two 
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income categories the derived demand for labour in 
secondary and tertiary sector occupations may have risen 
considerably during the 1970 's, even though the vast 
majority of population continued to eke out an existence 
at or belov; poverty line. In rural areas specifically 
the distribution of the gains from the new technology 
may be operating to produce such effects, and in the 
same regions, a fall in the elasticity of employment 
v;ith the increasing use of modern inputs in the technology 
package. “ However, to establish v;hether or not this 
shift constitute a healthy trend and indicate occupation 
diversification, a great deal of further work is required. 

Though the State achieved spectacular growth in 
agricultural production and not only achieved the self 
sufficiency in foodgrains production but also created 
the surplus in agriculture and simultaneously the share 
of agriculture sector in State income declined. VJhy 
the occupational diversification is not taking place in 
agriculture and its allied activities. No doubt. State 
performed v/ell on the front of agricultural production 
but failed miserably in mobilising the surplus created 


^hh±d, p,'163 
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in aariculture to broaden and diversify the infrastructure 
so that it could offer more employment opportunities in 
non-agricultural sector and release the surplus labour 
from agriculture. The process of development in India 
in general and in Uttar Pradesh in particular has been 
accompanied by persistence of demand supply constraints ■ 

on its development. The demand constraint denotes the 
lack of effective demand v/nile the supply constraint 
ov/es its existence to sluggishness in the rate of capital 
gro\<rth. 

It is well known fact that grov;ing income inequali- 
ties in agriculture put a limit on the creation of demand 
for industrial goods and consequently, on the utilisation 
of industrial capacity <, There also exist supply cons- 
traints because the generation of agricultural surplus 
(i.e, marketable) is not only sufficient condition for 

development but also the existence of some mechanism and 

24 

m.otive to capitalise it. 


^^Chakravorty, S; On the Question of Home Market and 
Prospects for Indian Grov/th, Bconomic and Political 
Weekly , Special Number, 1979, Bombay. 
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In fact the process of inter- exchange of surplus 
between agriculture and non-agriculture sector depends 
on the farm or development of home market which is 
conditioned by the social division of labour and social 
relations betv/een labour anc capital s-s a means of "Drcduc— 
tion. In State agriculture there are many peasants v/ho 
are not separated from the means of production and also 
hire out labour for subsistence consumotion and as a 
result they enter the product market not voluncarily 
but involuntarily. In this case, the surplus accrues 
to tne money lenders or traders. ^ ^'^mit Bhaduri (1985) 
calls it forced comm.ercialisation. Thus under the 
condition of forced com^nercialisation the marketed 
_.,surplus__does not lead to capital as such but to interest 
bearing or merchant capital while the 'distress sale' 
by the peasants does not create the demand for non- 
agricultural goods because that sale is compulsarily 
done for meeting consumption loans and other obligations. 
It is obvious that such forced commercialisation is 
linked with inter-locking of markets for product, credit. 


25 

Mishra, G.P, et al. Estimation of Marketable 
Surplus of Foodgrains in U.P. 1966-67 to 1983-84, Mimeo, 
GIDS, Lucknow. 


and land, 


If these markets are diff erentiably 
specialised and separate which is possible only by 
separating completely the labour as a commodity and 
means of production, then 'normal commercialisation* 
would take place. Under the conditions of normal 
commercialisotron tne generation of suoplv vjill be for 
'gains from trade* and caoital form.ation v/ill take 
place. 
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Bhaduri, Amit; Class Relations and Commerciali- 
sation in Indian Agriculture : A Study in Post-Independence 
Agrarian Reforms in Uttar Pradesh, printed in Essays on 
the Commercialisation of Indian Agriculture , edited by 
KN Raj, Neeladari Bhattacharya, Sumit Guha and Sakti Gandhi, 
Oxford University Press, Delhio 
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Table 4,5 


; Ssctor-v/ise Percentage Distribution of 
State Incoire in Uttar Pradesh 
(at 1970-71 prices) 


Sectors 

1960-61 

1964-65 1970-71 

197 5-76 

1980-81 

1. Agriculture & 
Allied Sectors 

6 5*59 

62,19 

60.00 

5S,40 

54,40 

2, Mining, Manufactu- 
ring and Construc- 
tion 

10.52 

13.77 

14,60 

14. SO 

17,60 

3, Electricity, gas, 
water supply, 
transport, storage 
and communications 

12, 7S 

12,59 13.50 

14.30 

15.30 

4, Services 

11.11 

11.45 

11.90 

12.50 

12.70 

TOTAL 

100,00 

loo .00 

loo. 00 

loo. 00 

100,00 


Kote : Since 1965—66 v/as a drought year and does not 

depict the true picture, we have replaced it vdth 
1964-65. 


Source; state income Estimates, Directorate of Economics 
and Statistics, U,P., Lucknow. 






CHAPTER V 


Production Relations in U« P, Aqriailtzire 

The purpose of this chapter is to examine produc- ^ 

tion relations in agriculture. It is taken into 
consideration because agricultural growth is not only 
a function of modernisation or introduction of nev7 
productive forces out also subject to the farmer's 
responsiveness to modernise agriculture or adopt them 
in the process of farm production. In other v;ords, 
tne prevailing or existing production relations matter 
in the operauionaiisation of modernisamion and so in 
the performance of agricultural grovrth. Hence the 

case of proouctlon relations ir. agriculture is exari'.ined 

districts 

in the conte>ct of r.uzaf f arnagar and dor a]:hpup/ belonging 
to the Viestern and Eastern regions of the State respec- 
tively. Data involved in analysing the production 
relations in the conte>:t of these two districts are 
taken from the Planning Commission sponsored project , 

Output, Wages and Employment in U.P.'s Agriculture 
and the reference year is 19S0-S1. 

Production Relations-^Conceot and Studies ^ 

i 

Production relations can be defined in terms of ^ 

social relations among people' in the process of the 
production, distribution, e:ichange and consumption of ; 







material vrealth 


are the social 




jS9 


form of produc- 
tion through which people appropriate the objects of 
nature. The procucrion relations, in their unity 
v;ith the productive forces, form a hisrorically 
defined mode of production, Th.e totality of the 
producuion relations constitutes the economic structure 
of the society, v;hich provides the base for a legal 
and political superstructure. 


Marx^ (1977) wrote : "In the social production 
cf their er-istence, men ins’/icaiDly enter into definite 
relations, which are Lncle -.endent of their will, namely 
relations of p.rociucuion ao; ro'^ri -^te to a oiven st-irre 
in the development of their material forces .of produc- 
tion. The tonality of these relations of production 
constitutes the economic curucture of society, the 
real foundation, on v/nicn arises a legal and political 
supersnructure and to v;hicn corresponc definite forms 
of social consciousness". 


^■■iarx. 
Political Z 


conomv 


1977, 


Contribution to the Critioue of 
Proaress' Publishers (Moscow) , 


/ 



ino 


There has been a great debate since 1970 both 
in the academic and golicy making circles about the 
existing mode of groduction in Indian agriculture. 

There have been the proponents of capitalism, pre- 
capitalism, semi-feudalism, colonial and post- 
colonial modes and recently, a dual mode. Authors 
of important contribution to this debate include 
economists ; T^shok Rudfa“ (1978), Utsa Patnail^ ( 197 1-7 2) , 
G.?. dishra"^ (1982), Amit Ghaduri^ (1973), Deepak 
Gupta° (1980), Ranjit Sau (1973), Pradhan H. Prasad 


“"udra, .-.shojc. Class Reiaticns in Indian ^^gricul- 
fcure , economic and Political .iee!:i~^ , June 3 , 10 and 17 , 

1973. 

■^Patnaik, Utsa, Capitalist Development in --agricul- 
ture, iPh, dept. 21, 1971; Oapitalist Development in 
--agriculture Further Comment, SFN, Decemoer, 1971; On 
the Mode of Production in Indian -wiculture : --i Reply, 
2PW , oept. 197 2; Development of Capitalism in -icri culture, 
-social -scientist , Oept. & Oct., 197 2. 

4 

Mishra, 3.?., Dynamics of Village Develooment in 
Rural India , --iShiGh Puclisning Mouse, Mew Delhi, 198 2. 

5 

Bhaduri, i-imit, ^analysis of Semi-Feudalism in 
East Indian Agriculture, Frontier , Sept. 29, 1973. 

°Gupta, D. , Formal and Real Subsumption of Labour 
Under Capital : The Instance of Share Cropping, SPW , 

XV (1980), 39, Review of agriculture, 98, 106, 

7 

Sau, Ranjit, On the Essential and manifestation 
of Capitalism in Indian Agriculture, EPW , March, 1973. 

Q 

Prasad, Pradhan, H, Production Relations ; A 
Chilles Meel of Indian Planning, EPW ,' May 12, 1973. 
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( 1973) 
( 1980) 
(1978) 
(1981) 


n 

--s.resh Chattop':^dh”ay (1972), dharat G 
John -larris"^ (1982), and Joan Mencher 
Jociolooist: l-iamsa (1975), vjail 

and Alice -’horner ( 193 2) . 


jin" 


10 


1 9 


-^14 

omveat 


rhe successive formulations, presentations of 
data, critiques and rejoinders have appeared mostly 
in the 'Economic and Political ..eekly', 'Frontier', 
and 'Social Scientist' are the t’.-rc) other journals 
v/hich have published substantial contributions. Although 


■'Chattopadhyay, Saresh, On the 'question of Mode 


of 

Production in j.ndian ^agriculture. 


March, 1972. 


10 

Lin, Sharat, C, Cneory of Dual 

Mode 

of Production 

in 

Post-Colonial India, in Cv/o Parts 

/ ■*"**. ‘ ^ r 

MV (1980), 

10 

and 11, 516-529, 565, 578. 
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“Harris, John, Caoitaiism and ? 

oasant 

Farmino, 


Oxford 'Jniversity Press , 198 2. 

12 

J.sncner, uoan, ■ ’‘agriculture anci ..iocial Structure 
in Tamil Madu , « 1 1 i ed Pub 1 i s ner s (Delhi) , 197 3 . ~ 

13 

---ivi, h.amza, ^nara ano tne Jolonial Moae of 
Productica, SPVJ , Special Number, **^ugust, 1975. 

14 

Omvedt, Sail, Capitalist -agricultxire and Rural 
Glasses in India, EPW , December, 1981. 

15 

Tnorner, ailice. Semi Feuaalism or Capitalism, 
Contemporary Debate on Classes and Modes of Production 
in India, EPv; , 4, 11 and IS Decemoer, 1982. 
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the cut and thrust of the argument has been carried 
exculsively in the periodicals, a handful of boolcs 
have been published in India and aoroad auring the 
period. 

bines 1970, the debate has been carried on 
s imultaneous 1 V at several levels; tn— t Oi- the ancii— 
vidual cultivating unit, agricultural sector of a 
oarticular region or of India as a v/nola, tnat of 
entire economy of a region or of India as a v/hole. 

In the course of aoout past tv/o cecades of cne 
debate it can be said v/ithour least reservation that 
capitalism (thereby capitalist raode of prouuction) 
to-day dominaues the Indian agriculture. 3ut before 
arriving at a oarticular conclusion ai^ouc '—ne preva- 
lence of capitalism in Indian agriculture, one should 
be clear about: what does the term capitalist mode 
of production imply? 

The capitalist mode of production refers to a 
social mode of production of material production based 
on private capitalist ownership of the means of 
oroduction and the exploitation of v;age labour. Mar::, 
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about capitalism, vnrote : "a social mode of production 
under which the process of production is subordinated 
to caoital, i.e. which is founded on the relationship 
between capital and hired labour". 

The main' economic law of the capitalist mode of 
production is the creation of surplus value by the 
workers and its appropriation by the capitalists. 

The source of surplus value is the unpaid labour of 
wage ;^rorkers. Similarly, the capitalist relations 
of production imply the methods of surplus appropria- 
tion consequent upon the advent of generalised comrrio- 
dity production. The generalised commodity production 
occurs v/hen every factor of production behave as 
commodity v;ith a price. And for the sa]ce of cos Re- 
production capital has to be reinvested. 

It has been abundantly shown that neither the 
existence of v/ide— spread tenancy and/or share— cropping 
nor the concentration of land-holding together v/ith 
cultivation of small units by large number of peasants 
necessarily indicate the presence of feudal relations 
of production in Indian agriculture. At the same time 
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the use of v/age labour can not by itself be taken as 
a sure sign of caoitalist relations. Yet the shift 
from exploitation through tenants to large scale or 
intensive farming by means of hired labour is signi- 
ficant. 

The groxvth of capitalism in Indian agriculture 
has-been accompanied by, -a transformation of relaticns 
of production and forms of exploitation. The debt 
bounded or traditionally tied labour has almost been 
replaced by relatively mobile and free and v/age 
labour is largely paid in cash. Investment in modern, 
scientific agriculture has enormously increased and 
has resulted in enhanced production of particular 
crops in certain -regions. Tenancy and share-cropping 
arrangements have, in many regions, been adopted to 
the new economic and technical requirements. 

1 6 

Several authors (Pradhan H. Prasad" etc.) who 
accept the prevalence of capitalism in Indian agricul- 
ture express grave doubts about its further and full 
development. They point out obstacles to further 
development of capitalism in Indian agriculture such 
as the relative narrow industrial base in terms of 
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the size of the country, dependence of its industry 
on foreign teciinology, limited scope of emplo\mient 
' provided by the secondary sector and extremely low 
level of economic demand for consumer goods. 

we 

Here/ agree withG.P. Mishra et. al 198 2, po 54) 

when he opines that there may coexist feudal charac- 
teristics with capitalist relations. But. this does 
not mean the predominance of semi -feudal ism over 
capitalism. Obviously Indian agriculture is not 
completely transformed into capitalistic one out is 
undergoing- such transformation. In his ov/n v/ords ; 
"■transformation is a continuous historical process 
but transition is a passing phase in the process of 
transf oi'mation. This phase reflects ho.w the introduc- 
tion of new -productive forces contradicts with the 
existing production relations. Such forces being 
new and external to the existing production relations 
face resistance so far as their operation by land- 
lords is concerned. But the operational process of 
resistance does not continue for a long period of 
time. 71hen the plough-back effects from the use of 

17 

Mishra, 3.P., Rai, R.P. and Others, Villaae 
Industries and ---griculture in Changing --^crarian oitua- 
^Icn, i--snish piuoiishing House, Rew Delhi, 1985. 
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new productive forces by some of them are realised, 

they start to diffuse over others in rural areas. 

Hence both, 'pull up' and 'pull dovm' forces operate 

there simultaneously. In some parts, the landlords 

living on usury and rent may not be inclined to use 

these forces and this may vrorh as a 'pull dovn' force. 

-H,s a result, the development of ca-italism may be 

res trier ed there for some time. lut as the strength 

of these forces has gathered momentum due to their 

reinforcement either deliberately or spontaneously in 

the economy, there may be an emergence of capitalist 

relations. Hence there may coexist feudal features, 

with canitalist relations. But this doss not mean the 

predominance of semi-feudalism over capitalism. One 

may say that the rural society is not completely 

transformed into capitalistic one but is undergoing 

18 

such transformation". Frederic C. Lane in his paper 
'Meanings of Capitalism', (1969) wrote : "It is hard 
to find a society 100 per cent capitalist or 0 per 
cent capitalist". 


18. 

Social 


ane, F.C., Meaning of Capitalism, 
and economic History, March, 1969. 


Journal of 
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To be more clear about the development of capi- 

19 

talism it is just proper to quote Lenin (1960, p.323l, 

"It is a great mistake to think that the inception 
of agricultural capitalism itself requires some special 
form of land tenure. "But the form of landed property 
v/ith which the incepient capitalist mode of production 
is __conf routed does_ not suit it. It first creates for 
itself the form required by subordinating agricultural 
capital. It thus transforms feudal landed property, 
small peasant property in mark communes - no matter how 
divergenr. their juristic forms may be - into the 
economic farm corresponding to the requiremenrs of 
this mode of production". Thus by the very nature of 
the case, no peculiarities in the system of land tenure 
can serve as an insurmountable obstacle to capitalism 
which assumes dicfer^nt :_r:ris in accorcanca v;ich che 
different conditions in agriculture, legal relationships 
and the manner of the life". 

The capitalism v/hich emerged in rural India is 

20 

not spatially uniform in its impact as iiishra et.al 
(1985, p.57) aptly remarks: 

19 

Lenin, 7. I., 1960a; The Development of Capitalism 

in Russia, In 7.1. Lenin, Collected '.Jorks , Volume III,.,, 
Moscow, joreign Languages Publishing house. 

20 


Ibid> P.195 
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Available evidence indicates the emergence of 
capitalism as a system moulding force in the socio- 
economic strucrure of production in rural India. But 
tne spurt of this force has not been spatially uniform 
nor its influence in the socio-economic structure of 
production, .-^s a result, the emergent new relations 
an production, i.e., capitalist, coexist alongwith some 
earlier production relations such as --Asiatic or pre- 
capitalist. 


he Spatial varx^i^ions in the emergence and 
development of capitalism as a system moulding force 
in the socio-economic structure of production - can 
be attributed to many factors such as existence of 
family labour based farms, growth of money capital, 
existence of household and village industries based 
on traditional technologies, lopsided land augmenting 
technological development in agriculture, the existence 
of a wide gap of technological development between 
agriculuure ana industry; and existence of semi-feudal 
elements in rural areas etc. 
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ProductiT f 


neither the grovrth of =apltaiio„ in 
spatially^ uniforn, in Vfeatern and Eastern regions of 
^ . noi" its imofict on the^ snr'^r^ 

•cne socio-economic structure 

of production is the same Phpa -o'-m - - 

“e. iiie j-sason oenind this 

Spatial variation tq oorv, t 

- n IS Sa.mple enough. The Eastern U.j, 

has been one of the n=»aloc-hori av- - 

le i-„gio.cteQ are^s even before TTriti sir 

rale. During British rule n-^arl •'lit. 

n_ari_ <=,11 agricultural 

development took olace in o .. 

P ® '-festern region. The 

major dereiopment „as the construction of netuorh of 

canals uhioh reduoed the eiecent of rlsh in agrioulture 

^nd induced th-= farmer— 4-c. 

i-n. .c^rmero no experiment v/ich nev7 techni- 
ques and crops. Farmers in tho -c- 

m^ro in tne -.c.stern oart of j 

with their hign density of population, resulting in'^ 

heavy pressure on land and complete dependence on 

natural forces for agriculture »,ere "ot Hn - 

..or in CL position 

to tate rlslcs or experiment in ways that, if they 
falled, can thereaten their existence. Eastern U.P. ■ 

loul.tre being a very low paying business received 

low priority in both Drivat= and .,nhn„ ■ 

- puJDlic investment 

llocctions. email and scattered land holdings coupled 
With traditional technology, made larga scale investments 
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in agriculture both risky and uneconomic which led to 

capital starvation which depressed returns from agricul- 
21 

ture . 

In the above setting we shall analyse the produc- 
tion relations in Mucaf f arnagar and Gorakhpur districts 
of Uttar Pradesh. Four villages have been taken from 
each district. The~charaeteristi-es -of -development in — ■ 
Muzaf f arnagar and Goraknpur districts manifest development 
of capitalism as a system moulding force in the socio- 
economic structure of production in agriculture. This 
force has led to theanergence of a class of peasants vmo 

use new capital inputs in farming, market a portion of 
their agricultural produce and have commercialised a pari: of 
/ f arraing for market productionc In other v/ords, these 

characteristics reflect that the peasantry attached to 

land and technical means of production is differentiable 

in sampled villages. But these characteristics are not. 

enough for differentiating peasantry in terms of different 

classes. 

22 

Lenin has classified peasantry in terms of 
different classes on the basis of three coordinates of 


21 

Ibid, p* 195 

2 2 

Lenin, V. I., The Develooment of Capitalism in 
Russia, Progress Publishers, Woscov/, 1977. 
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rsfsiTBncsi fSLinily isboux'/wsg's isbour/ sxibsistsncs incom©/ 
surplus income, and the size of land holdings. Here 
the first coordinate of reference in family labour/wage 
labour is taken for differentiating peas entry from one 
class to another in the context of districts Muzaf f arnagar 
and Gorakhpur because the existence of wage labour assumes 
alienation of the ovners of labour from the ownership of 
the means of production i.e. that kind of property which 
exploits wage labour and v/hich cannot increase except 
unon condition of begetting a new supply of wage labour 
also imnlies the emergence of a group of enterpreneur 
who oresent the demand for the labour pov/er of me rural 
proletariate. The coexistence of these tvro classes 
present an interdependence between the formulation of a 
class of rural enterpreneurs (i.e. peasant bourgeoisie) 
and the expansion of the oottom of the ceasantr_v i.e. 
the increase in the number of rural proletarians. More- 
over, the form of hiring labour on wages in agriculture 
is very peculiar and very characteristics of caoiraliot 
agriculture and this process characterises social rela- 
tions existing between hirers and hired and then also 
reflect some kind of a commercial transaction for purchase 
and sale of labour po-t^er. The purchase and sale of 
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labou-JT pov/sz" by a. p©asant also dsfins his irel3->-iva clciss 
position in production. 

By using the coordinate of reference family labour/ 
wage labour or speaking more precisely hired in/nired 
out labour pov/er reference the peasantry in the different 
villages of the both districts is divided into six 
classes. 


1. 



0, 

HI > 0,H0 

= 0 

Capitalist landlords 

2. 

3E 

> 

0, 

HI > 0,H0 

= 0 

Capitalist peasants 

3 . 

3E 

> 

0, 

HI = 0,H0 

= 0 

Family or middle peasants 

4. 

Oil. 

> 

0, 

HI = 0, H0>0 

Poor peasants 

5. 

SE 

> 

0, 

HI > 0,H0 

> 0 

small peasants 

6 . 

SE 

= 

0, 

d: 

H 

(1 

o 

o 

> 0 

Landless agricultural 
labourers. 

(Here > 
labour 

3E cisnotBS to sslf — BrnploYmsnt/ HI to niiTGci— in 
and KO to hired out labour)* 


The first group stands for the class of capitalist 
landlords vmo do not employ their family labour but only 
hire in labour from others in agriculture. The seconu 
refers to ricn/capitalist peasanas v;ho employ tneir family 
labour, hire in labour but do not hire out their zamily ■ 
member in off farms. The third one is a class of family 
or middle oeasants v;ho simply employ their family labour 
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in agriculture but dc not hire out or hire in labour. 

The fourth describes the class of poor peasants v;ho do 
not hire in labour from others but only hire out their 
family labour in addition to their self-emplowent. 

The fifth category refers to the small peasants v/ho 
either don't possess the land at all but cultivating 
leased in land or have very small land holding size and 
they not only hire out the family labour but hire in as 
well from others during peak farming season. Sixth ano. 
last category refers to the class oc agrxcultural 
labourers who fully depend on hiring out their labour 
pov.-er in othefs farms. Hence the question of self- 
emplowent and hiring in labour does not arise because 
they don't ov/n or operate a piece of lano ror cultivat_on. 

In Huzaff arnagar district, the capitalist landlords 
and marginal farmers are completely absent as Table 5.1 
indicates. All the other classes are observed in the 
(^.istrict. The class distribution of agricultural house- 
holds shoves that 44.38 per cent of the total households, 
in fact, belong to capitalist peasant class follovred by 
landless agricultural labour class (34.22 per cent). 

These tvro classes (i.e. capitalist and landless agricul- 
tural labour class) taken together constitute a major 
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chunk (78.70 per cent) of entire peasantry which coupled ■ 
with the complete absence of capitalist landlords and 
poor peasants class, speaks of the prevalence of capita- 
list production relations in agricultural sector of the 
district, i-i-nother notev/orthv conclusion v/hich emerges 
is that maioritv of the householos belonging to capitalist 
oeasant class are from small, medium and marginal holding 
3 j_ 2 sd orouDS of land in the district while large holdixig 
sized group of farmers account only for a little over 4 
oer cent of the total households belonging to capitalist 
class, 'The poor peasants as a class oelong to une 
marginal farm size group and is not significant oeing 
5,3 2 oer cent only of the total housexiolds, A mcijoritj.’ 
of farmers in family peasant or middle class operate 
marginal holdings (9,47 per cent) and small holuingo 
(5.33 per cent). Thus the class distribution of agri- 
cultural households indicates that the capitalist 
peasants as a class belongto all size groups of lands 
and family/or middle peasants came from those households 
which operate marginal, small and medium holdings,. The 
■poor peasants as a class belong to marginal farm oize 


group. 
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Unlike i'-iuzaf f arnagar > Gorakhpur, district depicts 
a somev/hat different picture in terms of class relations, 
hll the classes of peasantry are observed in the district 
as Table 5.2 indicates. Although the capitalist peasants 
constitute about 31 per cent of the total housenolds, 
yet the middle, small and poor peasants are preponderant 
in Gorakhpur. The peasantry, in general is not clearly 
differentiated in Gorakhpur as we found in case of 
Muzaff arnagar district. The preponderance of these 
peasants who hire out their labour in addition to self- 
employment of their family labour primarily refers to 
existence of semi-feudal production relations in the 
district. Table 5.2 indicates that a majority of the 
households belonging to the capitalist class are from 
the marginal and small holding sized groups of land. 
Family, small and poor peasants by and large belong to 
the marginal and small farm size groups. 

Capitalist peasants irrespective of - their percen- 
tage to total nuiriDer of households command control over 
the supply of land, capital inputs and agricultural 
produce in duzaff arnagar as evident from Table 5,3, They 
are also the main employers of agricultural labourers in 
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the district. The peasants of almost all classes culti- 
vate more than one crop, as the cropping intensity 
indicates. 

The relative position of different classes in terms 
of control over supply of lands, capital inputs and 
agricultural produce in '^orakhpur district is not much 
different from husaf f arnagar as'l.ndicated" in Table 5.4. 
The cropping intensity indicates that all the classes 
except capitalist landlords, caul ti vat e more than one 
crop. One of the main rea.sons for the lower crapping 
intensity in Jorakhpur is bhat the district (and parti- 
cularly tvro out of four villages taken into sample) is 
very prone to floods and every year substantial field 
crop is wiped away. 

The above characteristics of class relations in 
agriculture clearly indicate the formation of a class 
of peasants bourgeoise that demands for labour in agri- 
culture and a class of agricultural wage labourers v/ho 
supply labour for the capitalist peasants. This appears 
to be a case in respect of Muzaf f arnagar in particular 
not in respect of Gorakhpur where the family, small and 
poor peasants are preponderant. It is small and poor 
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peasants who depend upon agricultural wages hut are also 
land owners and operators. Hence, they stand on the 
way to the process of capitalist transformation in agri- 
culture because they do not farm a class or full _1 edged 
agricultural labourers or proletariates. The semi- 
-oolitarian status of the small and poor peasants combines 
the elements of noth, self, employm.ent and x^age labour. 
Imthis wa-v — they-partlyretain the -characteristics of 
earlier modes of production in which the oi-mer or labour 
was not separated from the owner of the means of produc- 
tion. These characteristics are retained because of 
agrarian reforms which led to the retention of such 
peasants in rural areas. In Gorakhpur distract, there 
are some house Isolds belonging to scheduled castes v/ho 
got land from the Government and becam.e poor or small 
farmers. 

Moreover, the development of capitalism is further 
restricted by the existence of caste system as a factor 
of feudalism particularly in district Gorakhpur v/here 
farmers belonging to upper and intermediate castes by and 


^^Mishra, G.P. , 'Agrarian Reform and Change in India, 
Mainstream, August 11 , 1984 . 
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large own and operate large holding size of land and 
lower castes (i.e. Scheduled Castes and Scheduled Tribes) 
are generally small and marginal land owners or land- 
less agricultural labourer, as Table 5.6 shows. 

Table 5o5 indicates that unlike Gorakhpur, Muzaffar- 
nagar has undergone a somev/hat clear-cut change where 
disintegration of caste bound agrarian social structure, 
owing to grov/ing capitalistic development in terms of 
wage labour and money commodity relations, has given vjay 
to the emergence of capitalist relations of production 
in agriculture. The lovrer and intermediate castes 
constitute over 90 per cent of the total housenolds 
falling in the category of capitalist and family peasants, 
-'another notevrorthy development v/nich has taken place in 
Muzaf f arnagar is that not only intermediate caste croup 
constitutes (Koe-d B£iri, Pal, Verina ana. Gupta, etc.) a 
good over 20 per cent of the tonal landless agricultural 
labourers households, but even an upper caste landless 
household have also been found to be living on agricultural 
wages. 

The above discussion clearly suggests that the 
technical form of production have changed and capitalist 
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relations of productions dominate the scene in the 
agriculture sector of M6izaffamagar« Whila in Gora]<;hpur/ 
it seems, that emerging capitalist relations are con- 
verging with the upper caste peasantry and as a result 

the class formation of peasantry is seconded to the 

. ^ n u 24 

castes in agriculture in Goraichpur. 

A case study of production relations in Muzaffar- 
nagar and Goraithpur which are representing Western and 
Eastern regions of the State indicates as to v/hy the 
process of modernisation and growth has been more 
successful in Muzaffamagar but less successful in 
Gorakhpur leading to spatial variations in the level of 
agricua^tural_ development and growth in the State. 


24 


Ibid, p. 195 
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Table 5.1 s Class Distribution of Households by Holdings 
Sized Group in Muzaffamagar 


Glasses 

Landr- Marginal 
less holdings 

Small 

holdings 

Medium 

holdings 

Large 

hold- 

ings 

All 

groups 

capitalist Land- 
lords 

SE=0/ HI>0, H0=0 

nil" 

NIL 

NIL 

NIL 

NIL 

NIL 

Capitalist Peasa- 
nts 

SE>0, HIX), H0=0 

13.61 
NIL ( 30 . 67.) 

15.98 

(36.00) 

10.65 

(24.00) 

4.14 

(9.33) 

44.38 

(100.00) 

Family and Middle 
Peasants 

SEb»0, HI=0, H0=0 

9.47 

NIL (59.26) 

5.33 

(33.33) 

1.18 
( 7.41) 

NIL 

15.98 
. (lOO.OO) 

small Peasants 

SE^O, HI>0, H0>0 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

Poor Peasants - 
SE>0, HJ=0, H0>0 

NIL -- 5.3 2— 

(100.00) 

NIL 

NIL 

NIL 

5.32 

(loo. 00 ) 

Landless Agricul- 
tural Labour 
SE=0,HI=0,HO>0 

34,32 

(100.00) NIL 

NIL 

NIL 

NIL 

34.32 

(loo. 00) 

All Glasses 

34.-32 

28.49 

21,31 

11,83 

4.14 

100,00 


Note : Figures within brackets refer to percentage ^ distribution 
of Households of a given class by holding sized groups* 
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Table 5.2 x Class Distribution of Households by Holding Sized 
“ Group in Gorakhpur. 


Classes 


Capitalist Land- 
lords 

SE= 0,HI>0, H0=0 

Capitalist Peasani 
SE^ , HI>0 f HO =0 

Family and Middle 
Peasants 
Si^O, HI=0, H0=0 

Small Peasants 
SE^O, HI>0, H0>0 

Poor Peasants 
SE>D, HI=0, HD>0 

Landless Agri- 
cultural Labour 
SE=0, HI=0/ H0>0 (73.91) 


Land- 

less 

Marginal 
hoi dings 

Small 

holdings 

Medium 

holdings 

Large 

hold- 

ings 


3.74 

1,60 

1.07 

1.60 

NIL 

(46.67) 

(20.00) 

(13.33) 

(20.00) 

s 

14.44 

9.63 

5.35 

1.07 

NIL ■ 

■(47.37) 

(31.58) 

( 17 . 54) 

( 3.5i 


7.49 

2.14 



NIL 

(77.78) 

(22.22) 

NIL 

(NIL 


11.76 

1.07 



NIL- 

(91.67) 

( 8.33) 

NIL 

NIL 

NIL 

26.74 





(100.00) 

1 NIL 

NIL 

NIL 

9.09 

3.21 




(73.91) 

(26.09) 

NIL 

NIL 

NXIj 


All 

groups 


8.02 

( 100 . 00 ) 

30.48 

( 100 . 00 ) 


9.63 

( 100 . 00 ) 

12.83 

( 100 . 00 ) 

26.74 

( 100 , 00 ) 


12.30 

( 100 . 00 ) 




Table 5^3 t Class Distribution of Technical Inputs and Productivity in Muzaf farnagar 
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Table 5.4 : Class Distribution of Technical Inputs and Productivity in Gorakhpur 
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Table 5.5 : C3oinpositioi» of Castes in Classes 
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CHAPTER VI 


An Overall View 

In this chapter, the main findings of the present 
study are summarised with concluding notes at the end. 

An attempt is also made to suggest the policy implica- 
tions flowing fixsm the findings and conclusions. 

The major focus of the present study .is (i) to 
examine the process of modernisation and growth in 
agriculture in context of U.P,; (ii) to find out factors 
responsible for inter- regional and in tra- regional 
variations in agricultural growth as a consequence of 
their corresponding variations in the process and form 
of modernisation? and (iii) to examine how the process 
of modernisation involves diversification of agricul- 
ture and its allied activities. Another related 
issue of the study is to demonstrate that a given level 
of technology in different regions or different areas 
of a given region, the prodictivity may not be essen- 
tially in the same order. For, the process of moderni- 
sation must accompany the transformation of agrarian 
production relations into a new one wherein peasants 
are more responsive and adaptive to changes in the 
technical form of production in agriculture. 
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In the p re- in dependence period, the agrarian 
sector presented a picture of deterioration or stagna- 
tion. The existence of low level of technology in 
India's agriculture was one of the major factors for 
its underdevelopment. The major inputs other than 
family labour, were a pair of bullocks and a wooden 
plough. Agriculture was greatly dependant on the 
vagaries of nature. Heav\'- rain fall caused floods and 
soil erosion; while scouty rains reduced production 
to an extrane even in the irrigated areas. Availability 
of water for cultivation frequently fluctuated with 
irregular rain-fall. The farmers relied on the seeds 
from the previous harvest used certain amount of farm 
yard manure, and gave little attention to important 
tasks like weeding. 

In fact, the basic cause of the steady and con- 
tinued deterioration in the agrarian situation was 
apathetic and exploitative policies persued by colonial 
rule towards the problems of development in general 
and agriculture sector in particular. These policies 
were, essentially, one of the butressing the feudal 
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agrarian relations in the rural sector with a view 
to having a social base in the country-side among the 
class of land-owners and retarding development so that 
the country could be retained by them as a colonial 
appendage of the British economy. 

Modernisation of U«P. Agriculture 

The post- independence period was markedTlDy a 
sharp contrast from colonial approach and policy 
towards agriculture. The government now considered 
land reforms and change in the agrarian relations, 
the initial step for ushering in a period of develop- 
ment. It also considered promotion and direct parti- 
cipation in the development of the economy in general 
and agrarian sector in particular as its major 
responsibility. A series of measures such as the 
aJsolition of the intermediaries and ensuring of 
security of land tenure for the cultivator, and 
introduction of Panchayat Raj System etc. were taken 
to recast the institutional framework in the agrarian 
sector. These were followed and accompanied by a 
programme of development under the successive plans 
commencing with the First Five Year Plan launched in 
1950-51, 
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A steep fall in crop production in the drought 
year 1957 raised a concern about the future. Govern- 
ment of India invited a team of agricultural experts, 
sponsored by Ford Foundation, to work in close co- 
operation with Indian experts in making careful . study 
of agricultural situation and to make recommendations 
for future action. The government accepted in general 
“the recommendations made in the report entitled 
"India's Food Crisis and Steps to Meet it" and invited 
a Second Ford Foundation Team to assist in planning 
the Intensive Agricultural District Programme. The 
team submitted its recommendations in a report entitled 
"Suggestions for Ten Point Programme to Increase Food 
Production" published in 1959. The most significant 
recommendation of the tean was to channelise the 
efforts on popularising modem inputs and practices 
in the most productive areas where these were more 
likely to show results. Subsequently, nearly all but 
a few were approved by the government and the Intensive 
Agricultural District Programme moved from idea to 
implementation and action stage in i960. The establi- 
shment of the lADP was thus a new dimension in the 
direction of modernising Indian agriculture. 
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The food situation on the eve of the Green- 
Revolution was, to say the least, alarming. In 1965 
a ‘new strategy' for agriculture for the fourth Five 
Year Plan was formulated. The major feature of the 
new strategy is its 'package' approach which included 
HYV seeds, fertilisers, pesticides, controlled water 
supply and mechanical equipments from seeds drills 
to tractors and threshers. The new strategy was thus 
a package of modem inputs and practices, popularly 
known as HYV teciinology. Another major feature of 
this new strategy is the emphasis it places on the 
organisational and institutional arrangement for the 
production, import and distribution of the entire 
package inputs. The technology associated with high 
yielding varieties, v/hich is popularly known as 'Green 
Revolution', is not merely a package of inputs but 
also incorporates a host of new agricultural practices. 
The new technology follows a new crop calender, given 
the shorter maturing period of HYV seeds, the possibi- 
lities of multiple cropping and the associated changes 
in cropping pattern and crop rotation. 
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Cropping pattern 

Since mid- sixties, the production conditions and 
the cropping patterns have undergone a great change 
due to the introdiction of new agricultural technology. 

In better irrigated regions such as Western region, 
the cropping patterns have changed more pronouncedly 
than elsewhere in the State. The lucrativeness of a 
crop is the function of both of its yield and relative 
price level. In a situation where the— yield levels — - 
for different crops have experienced varying degrees 
of upward, shift, even slightly lower relative prices 
have made the high yielding crops much more lucrative. 

The wheat and rice have emerged as the most important 
crops of the State covering over 53 per cent of gross 
cropped area in 1980-81 while these accounted only aUttie 
over 34 per cent in 1951 - 5 . 2 . On the other hand crops 
such as gram, barley, jowar, baj ra and pulses have 
become less important crops in terms of area under 
tivation. Cropping pattern in the Western and 
Eastern regions is more or less the same as observed 
at the State level. There is a marked difference 
between two regions with respect to area under maize 

Area under these crops as percentage 


and sugarcane. 
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to gross cropped area increased considerably in 

Western region while Eastern region could not match 

the performance. A mariced difference in cropping 

pattern between Muzaff amagar and Gorakhpur districts 

is in terms of area under sugarcane which is about 

3l oer cent to gross cropped area in Muzaff amagar# 

about 

while it covers onl;^3 per cent in Gorakhpur in 1981, 
Since mid-sixties there has been a considerable 
decline in area under gram# barley and pulses in rabi 
crop and jowar and baj ra in kharif crop at State# 
region and district level. Virtually since 1965-66, 
the farmers have shown a tendency of concentrating 
on growing specific crops rather than adopting mul i-iple 
cropping system. This is clearly a progressive atti- 
tude towards the new technological developnent during 
sixties and also the commercialisation trend of 
farming business. 

Intensity of Cropping 

The cropping intensity which is an indicator of 
intensiveness of land use increased to 142,69 per cent 
from 123 per cent in the State of Uttar Pradesh during 
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1951-52 to 1980-81, The Western and Eastern regions 
alongwith the districts of Muzaffamagar and Gorakh- 
pur reveal the same trend of increase in cropping 
intensity during the 1951-52 to 1980- 81, Though in 
terms of' percentage Eastern region -started with higher 
cropping intensity (129,58 per cent) as compared to 
Western region (122,05 per cent) it could not maintain 
the lead and lagged behind, Muzaffamagar and Gorakhpur 
districts started nearly on equal terms (129,63 per 
cent and 128,32 per cent respectively) but Gorakhpur 
could not match the performance after mid-sixties. 

The present trend indicates that both regions (Western 
and Eastern) along with their respective districts of 
Muzaffamagar and Gorakhpur had have an edge over the 
State in terms of cropping intensity. 

Irrigation 

Development of irrigation which is one of the 
most important and essential inputs for the success 
of HYV seeds and increasing agricultural production, 
is still not very satisfactory in the State, Though 
there has been significant increase in the extent of 
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irrigation, it is far behind the desired level. The 
extent of irrigation in Western region and in the 
district of Muzaffarnagar have been much higher than 
what is found in Eastern region and Gorakhpar district. 
The most of the increase in irrigated area has been 
associated with the post-Green Revolution period 
(1965-66 onwards) wherein government introduced various 
policies to encourage the minor irrigation development 
WD rks, 

'^The most important source of irrigation, at the 
beginning of planning, was wells followed by canal 
in terms of irrigated area in the State of U.P. This 
trend continued till mid-sixties and importance 
shifted thereafter from the traditional sources of 
irrigation to modem sources like tube-well and pump- 
sets. Although Western region alongwith district 
Muzaffarnagar shows the same type of change in source- 
wise irrigation as in the State, the Eastern region 
and Gorakhpur district differ in the sense that area 
irrigated by both canal and tube- well has increased. 

It is so because Western region and Muzaffarnagar 
district started with already higher resource base 
in terms of canal irrigation,^ 
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Intro diction of HY^/ seeds in 1966-67 rsvDlu- 
ticnised cha Indian agricvil tare. The coverage undar 
HY’7 seeds in Eastern region and Gorakhpur districn 
has been higher than in the State^ while the Western 
region and Macaffarr agar maintained, more or lass, 
the State average, ihough there has been a tresnen- 
dous increase ._n area under HYV wheat and paddy at 
all levels (i.e. Stare, region and district) but the 
area under liY'/ maice, lowar and baj ra either grew 
marginally or declined over the period 1967-31, 



Tradicr:nally the level of consumption of ferci- 
laser, whi is one of the major inputs for increasing 
the produc'^ .n especially of new varieties of seeds, 
has be-^r. .’■er*; i 'w in the State of Jttar Pradesh. The 
ccnsu-riptisn of i3';rr,iliser grew rapidly i-rith the 
biort diction of Hign Yielding Varieties of seeds in 
■:c;“ou_tur3 omce 1966-57, The .torai constsoption of 
fojr-tolisers .ncraased over the pertod 19S7— 31. 3uc 
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the increase in the use of nitorogenous fertiliser 
is worth-noting in the sense that the increase in 
its consumption is more than the increase in the use 
of other chemical fertilisers. The trend of increase 
in fertiliser consumption is the same at all levels 
but the extent varies. Level of fertiliser consump- 
tion in both of the regions and districts is higher 
than State average. The level of fertiliser appli^ 
cation in Western region and Muzaffamagar is much 
higher than what is observed in Eastern region and 
Gorakhpur respectively* 

Agricultural Machinery and Implements 

The use of agricultural machinery and implements 
like tractors, pumpsets and threshers has increased 
significantly since mid-sixties. It is, however, 
still far behind the desired level. Western 

region and Muzaffamagar district are ahead not only 
of Eastern region and Gorakhpur district but also 
State in this respect. 

In brief the foregoing analysis clearly indicates 
that agriculture in Western region and Muzaffamagar 
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is more modernised and developed than in Eastern 
region and Gorakhpur district in terms of cropping 
pattern, fertiliser consumption area under HT'/ of 
seeds and agricultural machanery and impliments per 
hectare. 


Growth in Agriculture 

The trends in growth with respect to area produc- 
tion and yield per hectare are found to be significant 
in case of paddy, wheat and oilseeds in the State or 
U.P. ciiring 1951-52 to 1980-01. Total foodgrains end 
sugarcane experienced a moderate increase in area; 
production and yield over the same period, ^ong 
individual crops, v/heat followed by maice recorded 
the highest rate of growth in area while paddy followed 
by wheat excelled with respect to production and yield 
over the reference period. The rapid growth in area 
(4.83 per cent), production (8,05 per cent) and yield 
(3.07 per cent) under wheat cultivation has been 
associated mainly with the post-Green Revolution 
period as compared with pre-Green Revolution period 
growth rates of 1.97 per cent, 3.37 per cent and 1,38 
per cent per annum for area, production and yield 
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respectively. Though oilseeds recorded a significant 
growth in area (2,31 per cent) and proc3action (2,59 
per cent), it could muster only a nominal growth rate 
(0,27 per cent per annum) in yield over the period 
under study. Sugarcane performed poorly with respect 
to growth in area (0,39 per cent) but recorded signi- 
ficant growth in production (1.85 per cent) and yield 
(1,46 per cent) , The growth in area under barley, 
jowar, baj ra and pulses cultivation shows a declining 
trend over the entire period. 

The pattern of grov/th with respect to area, 

production and yield per hectare under different crops, 

in both Eastern and Western regions show more or less 

the same course though the rate of change differs 

,.to 1980-81. 

over the period 19 51-52/ Among the individual crops, 

superior cereals like wheat and paddy recorded highest 

rate of growth with respect to area, production and 

yield per hectare in both the regions. The Western 

region did equally well in case of m^aize as well during' 
to 1980-81. 

1951-52/ Growth in area, production and yield under 
wheat cultivation is higher in the Eastern region 
while the Western region excelled in case of paddy 
and maize cultivation, A noteworthy point is that 
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growth in area production and yield under wheat and 
paddy has been faster during post-Green Revolution 
period in the Eastern region while growth rate in 
case of paddy and maize has been lower and higher in 
case of wheat during posfc-Green Revolution period in 
Western region. Growth rate, under pulses cxiltivation 
is not well convincing in both of the regions, Among 
non-food crops, sugarcane reported a spectacular 
growth in production and yield but performed miserably 
in terms of area in both the regions over the entire 
pe rio d. 

Although the trend of growth in area, production 
and yield under major crops is more or less similar 
in Gorakhpur and liusaff amagar, there are, hov/ever, 
considerable variations in the rates of chance. The 
pattern of growth in area, production and yield is 
significant in case of paddy, v/heat and sugarcane in 
both districts, Gorakhpur presents an appreciable 
growth in production and yield along with a positive 
growth in area with respect to gram also. Needless 
to stress that most of the increases were made possible 
during post-Green Revolution period. Gram is the only 
crop where there is a marked difference in the pattern 
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of growth in area, production and yield in two dis- 
tricts. Go'ralchpur achieved significant growth in 
production (4.69 per cent) and yield (4,13 per cent) 
along with a marginal growth in area (0,53 per cent) 
while Muzaffamagar could not follow the suit and 

reported a negative growth in area, production and 

to 1980-81 

yiela under gram cultivation over the period 1951-52/. 
Although all foodgrains attained a similar positive 
growth in both the districts; growth in area, produc- 
tion and yield is more convincing in Gorakhpur 
district than what we observe in I4uzaf famagar dis- 
trict. This is due to the fact that the growth in 
Gorakhpur started v/ith low base while that in Muza- 
ffamagar has the history of high base. 

On the whole, it is observed that growth in 
area was higher in the pre-Green Revolution period 
whether we analyse the data for the State, regions 
or the two districts; the only exception being 
wheat which recorded a relatively higher growth in 
area during the post-Green Revolution period. In the 
case of production and yield growth, however a 
reverse trend is observed, it is by and large daring 
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the post-Green Revolution period that a relatively 
higher growth in both prodiction and yield is 
observed as compared to the pre-Green Revolution 
period. There are, of course, some exceptions with 
respect to one crop or the other wherein this obser- 
vation does not hold good either at the State, region 
or district level. 

Modernisation and Growth 

The regression analysis undertaken in Chapter IV 

shows the existence of positive relationship between 

yield levels for C3X)ps and various indicators of 

modernisation in U.P. during 1956-57 to 1965-66 where 

they offered 83,6, 80,7, 66,8, 63,7 and 60.9 per cent 

2 

e:’cplanation in terms of R value for the crops like 
foodgrains, wheat, oil-seeds, sugarcane and paddy 
respectively, A notex'rorthy point is that the expla- 
natory power of the same set of variables declines 
sharply for all crops during the second phase 1966-67 
to 1980-81 when area under HYV is excluded. But with 

the inclusion of HYV in the given set of variables, 

2 

the R value significantly improved especially in case 
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of paddy and foodgrains in the State since 1966-67 
to 1980-81, However, the inclusion of HYV did not make 
much difference to the level of explanation in case of 
wheat oilseeds and sugarcane in particular. The 
improvement in e^cplanatory power as a result of in- 
clusion of HYV in the set of variables clearly demon- 
strates that HYV technology has some kind of built-in 

stability in crop yields, othei^wise there could have 

2 

been the situation as the R values obtained in the 
second phase without HYV, The region-wise regression 
results indicate that in case of Eastern and Western 
regions, the choosen indicators provide sufficiently 
higher level of explanation for yield levels but this 
association is more convincing and clearly revealed 
during post-Green Revolution period than pre-Green 
Revolution period. The level of explanation is higher 
in Western region than in Eastern region, Ihe inclusion 
of HYV significantly improved the level of explanation 
in both regions for almost all crops which speaks of 
the importance of HYV seeds for raising the crop yields 
like wheat and paddy. The level of explanation is lower 
in Muzaffamagar than in Gorakhpur for all crops except 
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in case of sugarcane during the first phase. But 
daring the second phase, the model eoq^lains 87, 73 
and 80 per cent contribution of modernisation towards 
yield in paddy, wheat and foodg rains in Muzaf famagar. 
The inclusion of the area under HYV seeds further 
improves the level of explanation for all crops taken 
into consideration in both districts. But this improve- 
ment in level of explanation is-of higber magnitute- 
in Muzaf famagar than in Goralchpup, which suggests that 
the impact of high yielding varieties on agricultural 
productivity is higher in Western region and Muzaffar- 
nagar district than in Eastern region in Gorakhpur 
district. It indicates that in parts or areas where 
assured water supply and better water use is a reality, 
responsiveness of HYV technology would be higher. On 
the whole regression results show that the indicators 
of modernisation considered in the study have signifi- 
cant explanatory pov/er. However, the effectiveness of 
these variables in yield growth varies from one region 
to another and one district to another at the inter- 
reg ional level . 

t-values depicting individual significance of 
various measures of modernisation to yield levels in 
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different crops also suggests the positive relationship 
between modernisation and growth in U.P. agriculture. 

The regression analysis of factors determining the yield 
level of different crops in agriculture makes it clear 
that there is a definite positive association between 
various indicators of modernisation and yield level at 
least in paddy, wheat, total foodg rains and sugarcane 
at State, — region and di-sbrict-level , — Besides ou-r study 
indicates a positive impact of various indicators of 
modernisation on yield of oil seeds at all levels. But 
the explanation for maize is found to be satisfactory 
in Western region only. The relationship between 
modernisation and growth is observed to be more pronoun- 
ced and visible during 1966-67 to 1980- 81. Likewise 
the explanation is higher in Muzaffamagar district 
and Western region than in Gorakhpur district and 
Eastern region. 

F“statistics also suggest that model is fit to 
explain the relationship between dependent and in- 
dependent variables particularly during 1966-67 to 
1980-81. F-value is significant at 5 per cent level 
in case of total foodgrains and that too- in district 
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Gorakhpur only during the first phase 1956-57 to 
1965-66 while it is found to be significant in case of 
almost all the crops taken into consideration at all levels 
(State, region and district) level during 1966-67 to 
19 80-81, 

Growth and Occupational Diversification in 
Agriculture 

It is commonly held that occupational diversifi- 
cation is natural outcome of economic development. 

Economic development triggers off the forces that work 
on transforming the economy in such a way so as to 
reduce the dependence of working population on agricul- 
ture and more and more laix)ur is demanded in non- 
agriculture sector. Theoretically, the process of 
occupational distribution involves an increase in fann 
sector income (as a result of agricultural growth) , 
which, in turn, raises the demand for non— agricultural 
commodities and services and thereby necessitates an 
increase in demand for labour to meet out the increa- 
sing demand for non- agricultural goods and services. 

The share of agriculture in State income has 
persistently declined and that of manufacturing and 
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services has registered an increase in the last thirty 
years in U.P. But occupational pattern does not show 
any substantial change, except some marginal increase 
in the proportion of non- agricultural vrorkers in total 
workers. In this regard, occupational diversification 
seems to have negligibly taken place in the State. In 
fact, the proportion of non- agricultural workers to 
total workers has increased by 5 per cent in the State 
during the last thirty years; while the share of non- 
agricultural income has gone up from 41 per cent in 
1951 to 58 per cent in 1981. This presents a parado- 
xical situation in the State. When the case of occupa- 
tional diversification measured in terms of proportion 
of non- agricultural workers to total wo'rkers is examined 
in relation to three variables such as agricultural 
income per worker, area under commercial crops and 
proportion of non- agricultural income to total income 
in the State; the regression analysis presents some 
interesting results. The regression, results present 
a high level of association between occupational diver- 
sification and these three variables. In other words, 
the occupational diversification is positively related 
to modernisation and growth in agriculture and its 
allied activities. But the marginal change in the 
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occupational structure of work force presents a dis- 
appointing picture and raises the question of why 
occupational diversification is not correspondingly 
accompanied by modeuiisation and growth in agriculture. 

No doubt, the State performed well on the front 
of agricultural production but failed miserably in 
mobilising the surplus created in agriculture to broaden 
and diversify the inf rastructu-re so -as to offer- mo-re 
employment opportunities in non- agricultural sector 
and release the surplus labour form agricultural sector. 
Moreover, the process of development in India in general 
and in Uttar Pradesh in particular has been accompanied, 
by the persistence of demand and supply constraints 
on its development. The demand constraints denote the 
lack of effective demand while the supply constraints 
owe the existence to sluggishness in the rate of 
capital growth. 

It is commonly held • that growing income in- 
eqialities in agriculture put a limit on the creation 
of demand for industrial goods and consequently, on 
the utilisation of industrial capacity. There also 
exist supply constraints because the generation of 
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agricultural surplus i.e, marie etable, is not only 
sufficient condition for development but also the 
existence of some mechanism and motive to capitalise 
it. The process of inter-change of surplus between 
agriculture and non- agriculture sector depends on the 
form of development of home market which is condi- 
tioned by the social division of labour and social 
relations between labour and capital as a means of 
production, —In agriculture many of -the peasants are 
not separated from the means of production and also 
hire out labour for subsistence consumption. In this 
case, the surplus goes to money-lenders or traders which 

is called the forced commercialisation. Thus under 
of 

the condi tion!|/fo reed commercialisation, the marketed 
surplus is not transformed into capital as such but 
into interest bearing or merchant capital. Thus, 
Qjjviously forced commercialisation is linked with inter- 
locking of product, credit and land markets. 

Production Relations in U.P. Agriculture 

Modernisation of agriculture aims at changing the 
tradition bound technical form of prodiction into 
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modem technical form and also mdcing the peasants 
responsive and adoptive to new changes in the tech- 
nical form of production in agriculture. Various 
programmes to modernise U,P, agriculture, since in- 
ception of planning have paid dividends and tradi- 
tional production relations have given way to the 
emergence of a new type of production relation, i.e,, 
capitalist relations of production. But the . emergence 
of such production relations is not spatially uniform. 
As a result, modernisation and growth in agriculture 
are also not uniform spatially in XJ.P, The present 
study shows that the Western region of the State has 
e:xperienced emergence of capitalist production 
relations more pronouncedly than what the Eastern 
part has over a period of time, A similar compara- 
tive situation is observed in the case of Muzaffarv- 
nagar and Gorakhpur belonging to the Western and 
Eastern regions respectively. As a result, modern- 
isation and growth are found to be more pronounced in 
the Western part than in the Eastern part of the 
State, Thus the analysis of production rela- 

tions indicates as to why modernisation and growth 
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are spatially not uniform in U.P. ‘s agriculture. 


In brief "the present study indicate that moder- 
nisation leads to agricultural growth. There are 
spatial variations in the spread, magnitude and impact 
of modernisation in U.P. Western region has undergone 
the process where not only the technica l f orm of 
production has changed into a new one but also a class 
of progressive peasants have also emerged* A compara- 
tive picture shows that modernisation of agriculture 

in Eastern U. P, 

has not been that much successful/ as in Western region 
and changes in technical form of production have been 
partial. That is why Western region is the most 
developed region of the State, Thus agricultural 
developnent varies from one region to another and form 
one area to another within a given region as a conse- 
quence of their corresponding variations in the 
process and form of modernisation. Modernisation of 
agriculture has stepped up growth in the agriculture 
sector of the State economy. But it is not spatially 
uniform in agriculture, as the case study of Western 
and Eastern regions of the State shows, 
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Growth in agriculture has not resulted in occu- 

to 1980-81 

pational diversification. During 1951- 52/there has 
been only a marginal decline in the share of male 
agricultural workers in total male workers in U.P. 

Why occupational diversification is not taking place? 
Bie obvious explanation may be that surplus derived 
from agriculture is being siphoned out and is not 
converted into the capital on account of demand and 
supply constraints. Growing income inequalities in 
agriculture delimit the creation of danand for indus- 
trial goods and consequently the utilisation of 
industrial capacity. Morever, in ter- locking of 
markets for product, credit and land facilitates the 
'forced commercialisation* which in turn results in 
capital being siphoned out in the form of traders or 
merchant capital. Under the conditions of 'normal 
commercialisation' the generation of supply WDuld be 
for 'gains from trade' and capital formation will 
take place. But normal commercialisation will take 
place only if markets for product credit and land 
are different! ably specialised and separate which is 
possible only by separating completely the labour as 
a commodity and means of production. Added to all 
this, capitalist production relations have not emerged 
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spatially uniform in agriculture. In the Western 
part of the State, such proc3uction relations secured 
to have anerged but not in the Western part. A 
clear-cut emergence of capitalist relations is an 
essential condition for high level of modernisation, 
for high rate of agricultural growth and occupational 
diversification in the State. But such a picture is 
not clear but a mixed one. 

Hence not only modernisation of agriculture is 
required but also structural transformation of agri- 
culture for creating suitable production condition 
in agriculture. 
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